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WARRANTY 



All Tektronix instruments are warranted 
against defective materials and workman- 
ship for one year. Tektronix transformers, 
manufactured in our plant, are warranted 
for the life of the instrument. 

Any questions with respect to the war- 
ranty mentioned above should be taken 
up with your Tektronix Field Engineer. 4 

Tektronix repair and replacement-part * 
service ij geared directly to the field, 
thereforj^all requests for repairs' and ’’re^^]^ 
placement parts should be directed to the 
Tektroni>^^ield Office or representative I' 
in yoi^area. IjThis procedure will assure 
you the fastest ^oossible service. Please 
include the instrument Type and Serial or 
Model Number with all requests for parts 
or service. 

Specifications and price change privi- 
leges reserved. 

Copyright ® 1969 by Tektronix, Inc., 
Beaverton, Oregon. Printed in the United 
States of America. All rights reserved. 
Contents of this publication may not be 
reproduced in any form without permis- 
sion of the copyright owner. 









Type 241/R241 




SECTION 1 
SPECIFICA TION 



Type 241/R241 



Change information, if any, affecting this section will be found at the rear of the manual. 



General Information 

The Type 241/R2411 is an external control unit for the 
Tektronix Type 230 Digital Unit and 3T5/3T6, 3S5/3S6 
plug-in units used in the Type 568 Oscilloscope. The Type 
241 utilizes 15 wired diode matrix cards to provide 15 
tests, each with 159 bits, to completely program all the 
programmable functions of the Type 568/230. 

Fifteen programmed measurements can be selected ei- 
ther by front-panel pushbuttons or by external control 
lines. Single measurements or automatic or manual sequenc- 
ing of up to 15 measurements may be made with either 
front-panel or external control. 

The Type 241 can also perform a limited amount of 
external programming with 14 bits of information available 
through J303. When one or both of the Type 568 plug-in 
units are non-programmable, the bits which normally 
program the plug-in units can also be used to program 
external equipment. 

The Type 241 can program any device that requires 
contact closures to near ground from a positive source, 
provided that the voltage and current requirements are 
within the capability of the Type 241. The Type 241 
derives its power from the Type 230 or an external power 
source. 

Programs are easy to set up. A special tool is supplied to 
make insertion and removal of diodes quick and easy. 
Diode clips are labeled to permit an operator to program 
the boards without a great deal of special training. 
Typically only 15 to 20 diodes need to be inserted for a 
particular measurement. 

The Type 241 program cards are accessible from the 
front panel and may be easily removed, re-arranged or 
exchanged with others intended for different tests. A stor- 
age area in the back of the Type 241 provides storage for 
up to 15 additional program cards. A storage drawer holds 
extra diodes and the diode insertion tool, and also contains 
Type 241 Program Card information. 

Connection to the Type 230, Type 568 and external 
equipment is made through keyed quick-connect locking 
type micro-ribbon connectors. 

^This manual applies to both the Type 241 (cabinet version) and 
the Type R241 (lackmount version) unless otherwise noted. The 
two instruments are electrically identical. 



Operating Modes 

Single Test Mode 

Measurement programs can be selected singly in any 
order by pressing the appropriate test pushbuttons on the 
front panel. External selection of the programs is made by 
means of ground closures on 1 5 control lines. 

Manual Sequence Mode 

Up to 15 measurements may be manually sequenced 
with the front panel Advance pushbutton or by an external 
ground closure (REMOTE ADVANCE). By ending the se- 
quence at any selected program, any number of measure- 
ments less than 15 can be manually sequenced without in- 
cluding undesired tests. 

Automatic Sequence Mode 

Up to 15 measurements can be sequenced at a rate of up 
to approximately 100 measurements per second. 
Measurement limits may be programmed and out-of-limit 
conditions can stop the measurement sequence if desired. 
Limit lights on the front panel indicate the status of each 
test and the condition which may have interrupted the 
automatic sequence. The Advance button will then advance 
the Type 241 to the next measurement in the sequence. 
The Reset button will reset the Type 241 to a ready con- 
dition. Both of these functions can be controlled externally 
by ground closure. Less than 15 measurements can be auto- 
matically sequenced by ending the sequence at any selected 
program. 

Programming Capabilities 

The Type 241 Programmer can do any or all of the 
following: 

1. Program the Type 3S5 or 3S6 for Deflection Factor 
and Offset mV of each channel independently, and 
Smoothing collectively. 

2. Program the Type 3T5 or 3T6 for Sweep Rate and 
Delay. 

3. Select the mode and position of the 0% and 100% 
reference zones to suit the particular measurement. 

4. Start and stop a time measurement: 

a. On the first or second transition (slope). 

b. On a plus or minus slope. 

c. On Channel A or Channel B. 
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d. Start on one channel, end on the other at any per- 
centage. 



e. Start and stop at preselected voltage levels. 



5. Program a voltage measurement to start or stop at: 

a. 0-159 mm above or below the 0% or 100% zone. 
(NOTE: Only on-screen displays provide correct measure- 
ments.) 

b. 0-159% of the voltage between the 0% and 100% 
zones. 



6. Program up to three limit conditions for each 

measurement. Automatic sequencing may then be stopped 
on any one of the three limit classifications (above upper 
limit, within limits or below lower limit). ^ ' 

7. Program the high speed function to control the dot 
density (sampling only) and reset point of the Type 3T5 or 
3T6 Sweep. 

Type 230 Digital Unit functions that are not ordinarily 
programmed by the Type 241 are: DECIMAL 2, DECIMAL 
3, DECIMAL 4, EXT SCALE, EXT ^ 5, NIXIE 'V', NIXIE 
'S', NIXIE 'M', NIXIE 'll’ and NIXIE 'N'. If the operator 
wishes to program these functions, he can do so by using 
any of the 1,4 spares available on the program card. See the 
Operating Instructions. 





Specification— Type 241/R241 



Electrical Characteristics 

Characteristics described in Table 1-1 are valid only when the Type 568/230/241 combin- 
ation is used and apply over the stated environmental range for instruments calibrated at 
an ambient temperature from -h 20°C to -h 30°C and after a 5 minute warm-up period 
unless otherwise noted. 

TABLE 1-1 

ELECTRICAL CHARACTERISTICS 
Input/Output Lines 

Maximum Current per Program Card: 250 mA 
Maximum Current per Diode Line: 20 mA at 2 V or less Output 

All inputs are requirements of the driving source. All outputs provide a minimum high 
level at maximum load to ground, maximum low level at maximum load to a -t source. 



J201 Type 230/241 Interconnect (Reference Zones) 


Performance 




Input 


Output 


True 


False 


Pin 1 




A 0% POSITION 8 


0 V to -1-2 V 


-H6 Vto-M2 V 


Pin 2 




A 0% POSITION 4 


0 V to -1-2 V 


-H6 Vto-H2 V 


Pin 3 




A 0% POSITION 2 


0 V to -1-2 V 


-H6 Vto-H2 V 


Pin 4 




A0% POSITION 1 


0 V to +2 V 


■^-6 Vto-i-12 V 


Pin 5 




A 0% POSITION 0.5 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 6 




A 0% PEAK 4 cm 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin? 




A 0% PEAK 2 cm 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 8 




VOLTS 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 9 




A 100% POSITION 8 


0 V to -f2 V 


-<-6 Vto-M2 V 


Pin 10 




A 100% POSITION 4 


0 V to -1-2 V 


-H6 Vto-M2 V 


Pin 11 




A 100% POSITION 2 


0 V to -1-2 V 


-H6 Vto-M2 V 


Pin 12 




A 100% POSITION 1 


0 V to -1-2 V 


-H6 Vto-M2 V 


Pin 13 




A 100% POSITION 0.5 


0 V to -1-2 V 


-H6Vto-M2 V 


Pin 14 




A 100% PEAK 4 cm 


0 V to -1-2 V 


-H6 Vto-M2 V 


Pin 15 




A 100% PEAK 2 cm 


0 V to -H2 V 


-H6 Vto-M2 V 


Pin 16 




A CHOP 


0 V to -H2 V 


-H6 Vto-M2 V 


Pin 17 


PROGRAM COMMON 


not internally connected) 




Pin 18 


PROGRAM COMMON 


not internally connected) 




Pin 19 




B0% POSITION 8 


0 V to -H2 V 


-H6 Vto-M2 V 


Pin 20 




B0% POSITION 4 


0 V to -H2 V 


-H6 Vto-M2 V 


Pin 21 




B 0% POSITION 2 


0 V to -H2 V 


-H6 Vto-M2 V 


Pin 22 




B 0% POSITION 1 


0 V to -t2 V 


-t6 Vto-M2 V 


Pin 23 




B0% POSITION 0.5 


0 V to -t2 V 


-t6 Vto-M2 V 


Pin 24 




B 0% PEAK 4 cm 


0 V to -t2 V 


-t6 Vto-M2 V 


Pin 25 




B0%PEAK2cm 


0 V to -t2 V 


-t6 Vto-M2 V 


Pin 26 




MEASURE AVERAGE 


0 V to -t2 V 


-t6 Vto-M2 V 


Pin 27 




B 100% POSITION 8 


0 V to -t2 V 


-t6 Vto-M2 V 


Pin 28 




B 100% POSITION 4 


0 V to -t2 V 


-t6 Vto-M2 V 


Pin 29 




B 100% POSITION 2 


0 V to -t2 V 


-t6 Vto-M2 V 


Pin 30 




B 100% POSITION 1 


0 V to -t2 V 


-t6Vto-M2 V 


Pin 31 




B 100% POSITION 0.5 


0 V to -t2 V 


-H6Vto-M2 V 


Pin 32 




B 100% PEAK 4 cm 


0 V to -t2 V 


-t6 Vto-M2 V 


Pin 33 




B 100% PEAK 2 cm 


0 V to -t2 V 


-H6 Vto-M2 V 
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J201 (cont) 






Performance 




Input 


Output 


True 


False 


Pin 34 




BCHOP 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 35 


PROGRAM COMMON (not internally connected) 




Pin 36 


PROGRAM COMMON (not internally connected) 





J202 Type 230/241 Interconnect (Start and Stop) 



Pin 1 




STARTS CHANNEL 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 2 




START HORIZ mm 


0 V to -1-2 V 


-1-6 Vto-M2 V 


Pin 3 




START % BETWEEN 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 4 




START mm BELOW 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 5 




START OFFSET FROM 100% 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 6 




START MINUS SLOPE 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin? 




START SECOND SLOPE 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 8 




RESET INHIBIT 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 9 




START OFFSET 80 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 10 




START OFFSET 40 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 11 




START OFFSET 20 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 12 




START OFFSET 10 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 13 




START OFFSET 8 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 14 




START OFFSET 4 


0 V to -1-2 V 


-t-6 Vto-M2 V 


Pin 15 




START OFFSET 2 


0 V to -1-2 V 


-t6 Vto-M2 V 


Pin 16 




START OFFSET 1 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pins 17 and 18 


PROGRAM COMMON 


(not internally connected) 




Pin 19 




STOP B CHANNEL 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 20 




STOP HORIZ mm 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 21 




STOP % BETWEEN 


0 V to -)-2 V 


-t-6 Vto-M2 V 


Pin 22 




STOP mm BELOW 


0 V to -t-2 V 


+6Vto-f12 V 


Pin 23 




STOP OFFSET FROM 100% 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 24 




STOP MINUS -SLOPE 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 25 




STOP SECOND SLOPE 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 26 


EXT SCALE (not internally connected) 




Pin 27 




STOP OFFSET 80 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 28 




STOP OFFSET 40 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 29 




STOP OFFSET 20 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 30 




STOP OFFSET 10 


0 V to -1-2 V 


-t6Vto-M2V 


Pin 31 




STOP OFFSET 8 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 32 




STOP OFFSET 4 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 33 




STOP OFFSET 2 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 34 




STOP OFFSET 1 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pins 35 and 36 


PROGRAM COMMON (not internally connected) 





J203 Type 230/241 Interconnect (Limits) 



Pin 1 




EXT ^2 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 2 




UPPER MINUS 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 3 




UPPER 2000 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 4 




UPPER 1000 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 5 




UPPER 800 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 6 




UPPER 400 


0 Vto-l-2 V 


-1-6 V to -M2 V 
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J203 (cont) 




Performance 




Input 


Output 


True 


False 


Pin 7 




UPPER 200 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 8 




UPPER 100 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 9 




UPPER 80 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 10 




UPPER 40 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 1 1 




UPPER 20 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 12 




UPPER 10 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 13 




UPPER 8 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 14 




UPPER 4 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 15 




UPPER 2 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 16 




UPPER 1 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pins 17 and 18 


PROGRAM COMMON (not internally connected) 




Pin 19 


EXT 5 (not internally connected) 




Pin 20 




LOWER MINUS ‘ 


0 V to -1-2 V 


-1-6 Vto-M2 V 


Pin 21 




LOWER 2000 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 22 




LOWER 1000 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 23 




LOWER 800 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 24 




LOWER 400 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 25 




LOWER 200 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 26 




LOWER 100 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 27 




LOWER 80 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 28 




LOWER 40 


0 V to +2 V 


-1-6 V to -M2 V 


Pin 29 




LOWER 20 


0 V to +2 V 


-)-6 Vto-M2 V 


Pin 30 




LOWER 10 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 31 




LOWER 8 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 32 




LOWER 4 


0 V to -1-2 V 


■l■6Vto-M2 V 


Pin 33 




LOWER 2 


0 V to -H2 V 


-1-6 V to -M 2 V 


Pin 34 




LOWER 1 


0 V to -1-2 V 


-H6Vto+12 V 


Pins 35 and 36 


PROGRAM COMMON (not internally connected) 





J204 Type 230/241 Interconnect (Control) 


Performance 




Input 


Output 


True 


False 


Pin 1 
Pin 2 
Pin 3 
Pin 4 
Pin 5 
Pin 6 
Pin 7 
Pin 8 


DECIMAL 2 
DECIMAL 3 
DECIMAL 4 
NIXIE 'V' 
NIXIE 'S' 
NIXIE 'M' 
NIXIE '\i' 
NIXIE 'N' 


Pins 1 
through 
8 not 
internally 
connected 




Pin 9 




HIGH SPEED 


1 Approximately -M V 


1 Approximately -1-3.5 


Pins 10 
through 14 


Not internally connected 




Pin 15 


A CHOP (not internally connected) 




Pin 16 


B CHOP (not internally connected) 




Pin 17 


230 PROGRAM 
COMMON 




OV to -1-0.1 Vat 100 mA 
or less (ext programmed) 


At least -1-6 V or open 
(internally programmed) 


Pin 18 


Chassis Ground 







^Pullup provided by Type 3T5/3T6 Sampling Sweep Unit 



® 
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J204 (cont) 




Performance 




Input 


Output 


True False 


Pin 19 


READ RED 




0 V to -t2 V^ at 6 mA or less 


Approximately -MO V^ 


Pin 20 


READ GREEN 




0 V to -t2 V^ at 6 mA or less 


Approximately -MO V^ 


Pin 21 


READ YELLOW 




0 V to -t2 V* at 6 mA or less 


Approximately -MO V^ 


Pin 22 


-1-50 V (not internally connected) 




Pin 23 


-M2 V 




185 mA or less, remainder available on J303 


Pin 24 


-1-3.8 V 




1 50 mA or less 


Pin 25 


-3.5 V 




2.4 mA or less, remainder available on J303 


Pin 26 


—50 V (not internally connected) 




Pin 27 


230 PRINT 
COMMAND 




0 V to -t2 V^ at 2 mA or less 


Approximately -M2 V^ 


Negative-going pulse: 

Risetime 500 ns or less 

Width At least 200 iis 


Pin 28 


EXT HOLD (not internally connected) 




Pin 29 


PLUS TRIGGER (not internally connected) 




Pin 30 




230 MINUS TRIGGER 


Negative-going pulse^ : 

Amplitude At least 3 V from -M2 V 

Risetime 1 /ts or less 


pin 31 


(Not internally connected) SWEEP SPEEDUP 




Pin 32 


(Not internally connected) SWEEP RESET 




Pin 33 


A CHOP DRIVE 




Wired to J303-33 


Pin 34 


BCHOP DRIVE 




Wired to J303-34 


Pin 35 


Ground 






Pin 36 


Ground 







J214 Type 568/241 Interconnect (Vertical) Performance 





Input 


Output 


True 


False 


Pin 1 




A PLUS POLARITY 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 2 




A SENSITIVITY 4 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 3 




A SENSITIVITY 2 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 4 




A SENSITIVITY 1 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 5 




A OFFSET 800 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 6 




A OFFSET 400 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 7 




A OFFSET 200 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 8 




A OFFSET 100 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 9 




A OFFSET 80 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 10 




A OFFSET 40 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 11 




A OFFSET 20 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 12 




A OFFSET 10 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 13 




A OFFSET 5 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 14 




B OFFSET 5 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 15 




SMOOTH 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 16 


A AUTO CAL GND (not internally connected) 




Pin 17 


A AUTO CAL (not internally connected) 




Pin 18 


B AUTO CAL (not internally connected) 




Pin 19 




BPLUS POLARITY 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 20 




B SENSITIVITY 4 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 21 




B SENSITIVITY 2 


0 V to -1-2 V 


-1-6 V to -M2 V 


Pin 22 




B SENSITIVITY 1 


0 V to -1-2 V 


-1-6 V to -M2 V 



^Provided by Type 230 Digital Unit. 



® 
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J214 (cont) 






Performance 




Input 


Output 


True 


False 


Pin 23 




B OFFSET 800 


0 V to -t2 V 


-t6 Vto-t12 V 


Pin 24 




B OFFSET 400 


0 V to -t2 V 


-t6 Vto-t12 V 


Pin 25 




B OFFSET 200 


0 V to -t2 V 


-t6 Vto-t12 V 


Pin 26 




B OFFSET 100 


0 V to -t2 V 


-t6 Vto-t12 V 


Pin 27 




B OFFSET 80 


0 V to -t2 V 


-t6 Vto-t12 V 


Pin 28 




B OFFSET 40 


0 V to -t2 V 


-t6 Vto-t12 V 


Pin 29 




B OFFSET 20 


0 V to -t2 V 


-t6 Vto-t12 V 


Pin 30 




B OFFSET 10 


0 V to -t2 V 


-t6 Vto-t12 V 


Pin 31 


Not internally connected 




Pin 32 


-t300 V (not internally connected) 




Pin 33 


-H25 V (not internally connected) 




Pin 34 


—12.2 V (not internally connected) 




Pin 35 


—100 V (not internally connected) 




Pin 36 


Ground (not internally connected) 





J224 Type 568/241 Interconnect (Sweep) 



Pin 1 




DECADE 10-8 


0 V to +2 V 


+6 Vto+12 V 


Pin 2 




DECADE 10-4 


0 V to +2 V 


+6 Vto+12 V 


Pin 3 




DECADE 10-2 


0 V to +2 V 


+6 Vto+12 V 


Pin 4 




DECADE 10-1 


0 V to +2 V 


+6Vto+12 V 


Pin 5 




DELAY 200 


0 V to +2 V 


+6 Vto+12 V 


Pin 6 




MULTIPLIER 4 


0 V to +2 V 


+6 Vto+12 V 


Pin? 




MULTIPLIER 2 


0 V to +2 V 


+6 Vto+12 V 


Pin 8 




MULTIPLIER 1 


0 V to +2 V 


+6 Vto+12 V 


Pin 9 




DELAY 8000 


0 V to +2 V 


+6 Vto+12 V 


Pin 10 




DELAY 4000 


0 V to +2 V 


+6 Vto+12 V 


Pin 11 




DELAY 2000 


0 V to +2 V 


+6 Vto+12 V 


Pin 12 




DELAY 1000 


0 V to +2 V 


+6 Vto+12 V 


Pin 13 




DELAY 800 


0 V to +2 V 


+6 Vto+12 V 


Pin 14 




DELAY 400 


0 V to +2 V 


+6 Vto+12 V 


Pin 15 


SWEEP RESET (not internally connected) 




Pin 16 




DELAY 100 


0 V to +2 V 


+6 Vto+12 V 


Pin 17 


SWEEP SPEEDUP (not internally connected) 




Pin 18 


3T5/3T6 PROG 
COMMON 




0 V to +2 V 


+6Vto+12 V 


Pin 19 




DELAY 80 


0 V to +2 V 


+6 Vto+12 V 


Pin 20 




DELAY 40 


0 V to +2 V 


+6 V to +12 V 


Pin 21 




DELAY 20 


0 V to +2 V 


+6Vto+12 V 


Pin 22 




DELAY 10 


0 V to +2 V 


+6 Vto+12 V 


Pin 23 




DELAY 8 


0 V to +2 V 


+6 V to +12 V 


Pin 24 




DELAY 4 


0 V to +2 V 


+6 Vto+12 V 


Pin 25 




DELAY 2 


0 V to +2 V 


+6 V to +12 V 


Pin 26 




DELAY 1 


0 V to +2 V 


+6 V to +12 V 


Pin 27 


Not internally connected 




Pin 28 


Ground (not internally connected) 




Pin 29 


+3.6 V (not internally connected) 




Pins 30 
through 35 


Not internally connected 




Pin 36 


Ground (not internally connected) 





@ 
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J303 Type 241 Interconnect (Remote Control) 


Performance 




Input 


Output 


True 


False 


Pin 1 


REMOTE ADVANCE 




Current: 2 mA or less 


At least +6.5 V 

200 nA or less at +6.5 V 


Negative-going pulse: 
Amplitude At least 5 V 

Risetime 1 00 ns or less 


Pin 2 


REMOTE RESET 




OV to+2Vat2 mAor less 


At least +6.5 V 


Pin 3 




SPARE 1 (PIN 3) 


0 V to +2 V 


+6 Vto +12 V 


Pin 4 


i 


SPARE 2 (PIN 4) 


0 V to +2 V 


+6 Vto +12 V 


Pin 5 




SPARE 3 (PIN 5) 


0 V to +2 V 


+6 Vto +12 V 


Pin 6 




SPARE 4 (PIN 6) 


0 V to +2 V 


+6 Vto +12 V 


Pin 7 




SPARE 5 (PIN 7) 


0 V to +2 V 


+6 Vto +12 V 


Pin 8 




SPARE 6 (PIN 8) 


0 V to +2 V 


+6 Vto +12 V 


Pin 9 




SPARE 7 (PINO) 


0 V to +2 V 


+6 Vto +12 V 


Pin 10 




SPARE 8 (PIN 10) 


0 V to +2 V 


+6 Vto +12 V 


Pin 11 




SPARE 9 (PIN 11) 


0 V to +2 V 


+6 Vto +12 V 


Pin 12 




SPARE 10 (PIN 12) 


0 V to +2 V 


+6 Vto +12 V 


Pin 13 




SPARE 11 (PIN 13) 


0 V to +2 V 


+6 Vto +12 V 


Pin 14 




SPARE 12 (PIN 14) 


0 V to +2 V 


+6 Vto +12 V 


Pin 15 




SPARE 13 (PIN 15) 


0 V to +2 V 


+6 Vto +12 V 


Pin 16 




SPARE 14 (PIN 16) 


0 V to +2 V 


+6 Vto +12 V 


Pin 17 


ENABLE 1 




0 V to +2 V at 350 mA 


+6 V to +12 V at 1 mA 




ENABLE 1 


OV to +2 Vat 10 mA 


+6 V to +12 V at 1 mA 


Pin 18 


ENABLE 2 




0 V to +2 V at 350 mA 


+6 V to +12 V at 1 mA 




ENABLE 2 


0 Vto +2 Vat 10 mA 


+6 V to +12 V at 1 mA 


Pin 19 


ENABLE 3 




0 V to +2 V at 350 mA 


+6 Vto +12 Vat 1 mA 




ENABLES 


0 Vto +2 Vat 10 mA 


+6 V to +12 Vat 1 mA 


Pin 20 


ENABLE 4 




0 V to +2 V at 350 mA 


+6 V to +12 V at 1 mA 




ENABLE 4 


OVto +2 Vat 10 mA 


+6 V to +12 V at 1 mA 


Pin 21 


ENABLE 5 




0 V to +2 V at 350 mA 


+6 V to +1 2 V at 1 mA 




ENABLE 5 


0 V to +2 V at 1 0 mA 


+6 V to +12 V at 1 mA 


Pin 22 


ENABLE 6 




0 V to +2 V at 350 mA 


+6 V to +1 2 V at 1 mA 




ENABLE 6 


0 V to +2 V at 1 0 mA 


+6 V to +12 V at 1 mA 


Pin 23 


+12 V 




Within 1 % at 165 mA or less 
when used with T ype 230 


Pin 24 


ENABLE 7 




0 V to +2 V at 350 mA 


+6 Vto +12 Vat 1 mA 




ENABLE 7 


0 V to +2 V at 1 0 mA 


+6 to +12 V at 1 mA 


Pin 25 


-3.5 V 




Within 1% at 175 mA or less 
when used with Type 230 


Pin 26 


ENABLE 8 




0 V”to +2 V at 350 mA 


+6 V to +1 2 V at 1 mA 




ENABLE 8 


0 V to +2 V at 1 0 m A 


+6 V to +12 Vat 1 mA 


Pin 27 


ENABLE 9 




0 V to +2 V at 350 mA 


+6 V to +12 V at 1 mA 




ENABLE 9 


0 V to +2 V at 1 0 m A 


+6 V to +12 Vat 1 mA 


Pin 28 


ENABLE 10 




0 V to +2 V at 350 mA 


+6 V to +1 2 V at 1 mA 




ENABLE 10 


0 V to +2 V at 1 0 mA 


+6Vto+12Vat1 mA 


Pin 29 


ENABLE 11 




0 V to +2 V at 350 mA 


+6 V to +12 Vat 1 mA 




ENABLE 11 


0 V to +2 V at 1 0 mA 


+6 V to +12 Vat 1 mA 


Pin 30 


ENABLE 12 




0 V to +2 V at 350 mA 


+6 V to +1 2 V at 1 mA 




ENABLE 12 


OVto +2 Vat 10 mA 


+6 V to +12 V at 1 mA 


Pin 31 


ENABLE 13 




0 V to +2 V at 350 mA 


+6 V to +12 Vat 1 mA 




ENABLE 13 


0 V to +2 V at 1 0 mA 


+6 V to +1 2 V at 1 mA 
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J303 (cont) 






Performance 




Input 


Output 


True 


False 


Pin 32 


ENABLE 14 






H-6 V to -M2 V at 1 mA 






ENABLE 14 




H-6 V to -t1 2 V at 1 mA 






A CHOP DRIVE 


Wired from J204-33 






B CHOP DRIVE 


Wired from J203-34 




ENABLE 15 




0 V to -M V at 350 mA 


H-6 V to -t1 2 V at 1 mA 






j ENABLE 15 


0 V to H-2 V at 1 0 mA 


H-6 V to -M2 V at 1 mA 


Pin 36 


Ground 





TABLE 1-2 

Environmental Characteristics 



Characteristic 


Performance 


Ambient Temperature 
Operating 


From 0°C to -t60°C 


Non-operating 


From -40°C to -t65°C 


Maximum Altitude 
Operating 


1 5,000 feet 


Non-operating 


50,000 feet 


Transportation (Package vi- 
bration and drop) 


Qualified under National Safe 
Transit Committee Test Pro- 
cedure 1A, Category 1 (18 
inch drop) 



TABLE 1-3 
Physical Characteristics 



Characteristic 
1 


Description 


Dimensions 

Height 


Type 241 


Type R241 


8 inches 
(20.2 cm) 


7 inches 
(17.8 cm) 


Width 


16 7/8 inches 
(42.9 cm) 


19 inches 
(48.3 cm) 


Depth (overall) 


21 3/8 inches 
(54.2 cm) 


22 3/4 inches 
(57.8 cm) 


Finish 

Front Panel 


Anodized aluminum 


Cabinet 


Blue-vinyl painted aluminum 
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SECTION 2 

OPERATING AND 
PROGRAMMING INSTRUCTIONS 

Change information, if any, affecting this section will be found at the rear of the manual. 



General Information 

This section of the manual provides the basic informa- 
tion required for operating the Type 241 Programmer. 
Instructions are included for installing the instrument, using 
front-panel controls, and connecting the input and output 
signals from the Type 568 Oscilloscope and Type 230 
Digital Unit, 

The Type 241 is designed to utilize most programming 
capabilities of the Type 230 Digital Unit and Type 568 
programmable plug-in units Type 3S5/3S6 and 3T5/3T6. If 
non-programmable plug-in units are used, the Type 241 is 
still able to program the Type 230 exclusive of the plug-in 
unit functions. If the vertical sensitivity and horizontal 
sweep rate of the non-programmable plug-in units can 
remain the same for all tests, the Type 241 can perform 
sequential programming in a normal manner. 

INSTALLATION 

Benchmount/Rackmount 

The Type 241 is the benchmount version of this instru- 
ment and the Type R241 is the rackmount version. Either 
may be converted to the other configuration through the 
use of the hardware illustrated in the Mechanical Parts List. 
Conversion is described in Section 9. 

The Type 241 has a cabinet with top handles and plastic 
feet for bench operation. A bail-type stand on the bottom 
of the cabinet permits raising the front end of the instru- 
ment about 2 inches for convenient bench operation. The 
instrument may also be set on the feet mounted on its rear 
panel. 

The handle brackets on the top of the T ype 241 cabinet 
have recesses to accept the feet of instruments with the 
same cabinet design. This permits instrument stacking for 
bench-mounted systems. The Type 241 may be stacked 
with the Type 230 Digital Unit and the Type 568 Oscillo- 
scope. 

The Type R241 is equipped with slide-out tracks, pull 
handles and mounting hardware for mounting in a standard 
19-inch-wide rack. Instructions for rackmounting the Type 
R241 are given in the foldout pages of Section 9. 



Operating Voltages 

The Type 241 receives its power from the Type 230 
Digital Unit via J204 as shown in Fig. 2-1 . 






From 
J204 
on y 
Type 
230 



23 

24 

25 



>1 



+^2 V ±1% at 350 mA max. 



-T3.8 V ±1% at 200 mA max. 



—3.5 V ±1% at 200 mA max. 



35 

36 






Ground 



Ground 



J204 
Type 241 



Fig. 2-1. Power inputs through J204 for operation of the Type 241. 



FUNCTIONS OF FRONT-PANEL SWITCHES 
AND INDICATORS 
(See Fig. 2-2) 

Test Mode switch 

Single (Select Test). In this mode, a single test can be 
selected by actuating any one of the 15 Test pushbuttons. 
It is suggested that the Test Mode switch be in this position 
for external selection of tests, to avoid conflict with inter- 
nal test selection. For external selection, all Test push- 
buttons must be released. This can be done by exerting a 
slight pressure of any one of the pushbuttons not actuated. 

Manual Sequence (Select Last Test). This mode allows 
the operator to progress through a sequence of tests in 
ascending order, starting at Test No. 1, by pressing the 
Advance button once for each test. If any Test pushbutton 
is actuated, the sequence terminates at that test After the 
last test in the sequence has been performed, pressing the 
Advance button once more resets the Type 241 to the 
Ready state and disables all tests. Resetting can also be 
accomplished at any time by pressing the Reset button. 

Automatic Sequence (Select Last Test). In this mode, 
after the Advance button has been pressed, the test 
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sequence starts at Test No. 1, proceeds atilomatically 
through the selected Last Test and resets automatically 
The Last Test o( any automatic setiuence is selected by 
actuating the associated Test puslibutton before starting the 
sequence 

Stop Sequence switches 

These three switches are operative only when the Tost 
Mode switch is in Automatic Sequence position Any 
combination of the three Stop Sequence switches may be 
actuated The test sec|uence is stopped whenever a cor- 
responding Limit lamp turns on After an out of limit or 
within limits stop has boon accomplished, the sequence can 
be resumed by pressing the Advance button, or can bo 
terminated by pressing the Reset button 

Limit lamps 

Above Upper Limit. Ligfits if the Type 230 readout is 
above the limit programmed on the active program card 

Within Limits. Lights if the Type 230 Readout is equal 
to or between the limits programmed on the active program 
card 

Below Lower Limit. Lights if the Type 230 readout is 
lower than the limit programmed on the active program 
card 



Ready lamp 

Wfien illuminated, indicates that the Type 230 and Type 
3T5/3T6 are externally programmixi, that the Ty|>e 241 has 
no program activalotl, and that the Ty |)0 241 is ready to 
l>egin a test sequence The lamp remains illuminated when 
the Test Mode switch is set to Single (Select TestI When 
either the Type 230 or the Typo 3Tb/3T6 ore front panel 
programmed, the lam|) remains off 

Advance button 

This button is used when the Test Mode switch is in 
Manual Sequence or Automatic Sequence position When 
the Test Mode switch is at Manual Sequence, pressing the 
Advance button advances the sequence one test each time 
the button is pressed until all tests in the sequence ate 
completed When the Test Mode switch is at Automatic 
Sequence, pressing the Advance button causes the tests to 
sequence automatically until all tests in the sequence have 
been made The Advance button also initiates a single meas- 
urement m the Single mode when the Type 230 Triggered 
Measurement switch is set to On 

Reset button 

Pressing the Reset button puts the Type 241 in a Ready 
state, as indicated by illumination of the Ready lamp. The 
Reset button may be used to terminate a sequence at any 
time. 
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Fig. 2-3 Rear-panel connectors on the Type 241/R241 . 



Test pushbuttons 

The functions of these pushbuttons are dependent on 
the particular test mode selected. With the Test Mode 
switch in Single position, selection of any particular test 
can be performed by actuating the desired Test pushbutton. 
When the Test Mode switch is at Manual Sequence or Auto- 
matic Sequence, the test sequence ends with the test 
selected by the actuated Test pushbutton. 

Active lamps 

An illuminated Active lamp indicates which test (pro- 
gram card) is activated. 

EXTERNAL INPUT AND OUTPUT 
INTERCONNECTIONS 
(See Fig. 2-3) 

J201 

Program outputs to the Type 230 Digital Unit. J201 
controls the Channel A and Channel B memory zone func- 
tions and provides VOLTS, A and B CHOP, and MEASURE 
AVERAGE program information to the Type 230 Clock 
and Synchronizer. The jack is numbered the same as the 
corresponding Type 230 connector. 

J202 

Program outputs to the Type 230 Digital Unit. J202 
controls the Start and Stop Comparators and supplies start 
and stop information to the Clock and RESET INHIBIT to 



the Synchronizer. The jack is numbered the same as the 
corresponding Type 230 connector. 

J203 

Program outputs to the Type 230 Digital Unit. J203 
controls the Upper and Lower Limits and provides EXT 2 
program information to the Clock. The jack is numbered 
the same as the corresponding Type 230 connector. 

J204 

Conveys 230 MINUS TRIGGER, HIGH SPEED PRO- 
GRAM, 230 PRINT COMMAND, limit readout informa- 
tion, A and B CHOP DRIVE, 230 PROGRAM COMMON 
and power supply voltages between the Type 241 and the 
Type 230. The jack is numbered the same as the corre- 
sponding Type 230 connector. 

J214 

Program outputs on the vertical plug-in unit, such as the 
Type 3S5/3S6, used with the Type 568 Oscilloscope. The 
jack is numbered the same as the corresponding Type 568 
connector. 

J224 

Conveys program outputs to the horizontal plug-in unit 
(such as the Type 3T5/3T6) used with the Type 568 
Oscilloscope, and 3T5/3T6 PROGRAM COMMON from the 
plug-in unit to the Type 241. The jack is numbered the 
same as the corresponding Type 568 connector. 
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J303 

Provides spare program lines and external control lines 
for the Type 241 and conveys A and B CHOP DRIVE to 
the Chopper unit, 

PROGRAM CARDS 
General Information 

The Type 241 Programmer comes equipped with 15 pro 
gram cards. Each program card controls one measurement 
and has a 159 bit capacity, which is enough to control the 
Type 568/230 with Type 3S5 or 3S6 and Typo 3T5 or 3T6 
programmable plug in units In addition, there are 14 
unassigned bit positions which may be used to control 
other programmable equiprrrent 

Programs are easy to build by placing diodes in clips on 
the program cards Each pair of diode clips is identified 
with a functional title to aid the operator. The diodes are to 
be inserted with the cathode of each diode pointing to the 
right (as viewed from the front of the instrument). Each 
diode that is inserted selects the true (grounded) condition 
of the program line. Lines that are not programmed with 
diodes remain false 

Three pacicagos of 150 specially prepared diodes are 
shipped with the instrument for use on the program cards. 
The anode leads of these diodes are clipped shorter than the 
cathode loads. A package of 150 diodes may be ordered by 
using Tektronix Part Number 016-0254-00. Typically Only 
16 to 20 diodes tMJcd to be inserted for any particular 
measurement. Diodes with tin-plated loads (Tektronix Part 
No. 152-0141-03, package of 450) are to bo used with 
program cards that have tin-platod diode clips. Diodes with 
gold plated loads (Tektronix Part No. 152-0141-04, package 



and removal of the diodes quick and easy. One end of the 
tool is polarity-keyed for proper insertion of the diodes 
into tfie clips. See Fig. 2-4. The other end of the tool is 
used for removing the diodes. Two insertion tools are 
provided with each instrument. 

If a corrosive environment is encountered, it may be 
advisable to solder the diodes into the clips after the test 
format has been firmly established. 

The bottom space (16th position) contains a pull-out 
drawer with Type 241 Program Card Information and 
storage space for the program diodes and diode insertion 
tool. See Fig. 2-5. The drawer cover is inscribed with pro- 
gram information containing tables for BCD programming 
of the Tektronix Type 3S5/3S6 Sampling Unit and Type 
3T5/3T6 Sampling Sweep Unit. 

Programming Information 

Before setting up a program card, it is advisable to lay 
out the desired test on the Test Formal provided for this 
purpose. The Test Format displays all of the furretions 
available for that particular test. A line between two ad- 
jacent circles represents a function to be programmed, and 
corresponds to a diode inserted in corresponding clips on 
the program card 

Most of the functions on the program card are self 
explanatory, but a few require clarification. Information 
for the Typo 3S5/3S6 Vertical Sensitivity and Type 
3T5/3T6 Sweep are described on a chart contairwd in the 
Programming Information Drawer and indicated by A. This 
chart is included with additional programming information 
on the back side of the Test Formats 



of 450) am plated diode clips. A special tool (Tektronix 
Part Number 003-0611-00) is designed to make insertion 




In neither PEAK 4 nor PEAK 2 under REF ZONES are 
programmed true, a /one width of 0.3 cm is selected, with 




Fig. 2-4. Picking up and inserting a diude with the insertion tool provided. 
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241 PROGRAM CARD INFORMATION 



3S5 OR 3S6 SAMPLING UNITS 



CENTER SCREEN VOLTAGE 
(mv OFFSET) 

SELECT + OR (-) POLARITY 
THEN USE 8-4-2-1 BCD 
TO SELECT 0 TO 995 mV 
IN 5mV INCREMENTS 



3T5 OR 3T6 SAMPLING SWEEP UNITS 



TIME/DIV 


TX10 'sec 


DELAY RANGES AND DELAY INCREMENTS | 


100 ps TO 500 ps 


1X10“'° TO 5X10“'° 




Ins TO lits 


1X10“° TO 1X10“® 




ill* TO 500 /IS 




0 TO 999.9»s 0. Us INCREMENTS | 


1ms TO 500 ms 


1X10 ^TO 5X10 ' 


NO DELAY REAL TIME SAMPLING ONLY | 



USE 4.2.1 CODE TO SELECT T (COMBINATIONS 1. 2 OR 5 ONLY) 

USE 8 4-2.1 BCD TO SELECT E (COMBINATIONS 1 THROUGH 9. 10 IS OBTAINED BY PROGRAMMING 0) 
USE 8-4-2-1 BCD TO SELECT 0 THROUGH 9999 DELAY INCREMENTS 



VERTICAL SENSITIVITY 



UNITS/DIV 


1 CODE I 


4 


2 


1 


200 


o'" 


0 


0 


100 


0 


0 


1 


50 


0 


1 


0 


20 


0 


1 


1 


10 


1 


0 


1 


5 


1 


1 


0 


2 


1 


1 


1 



230 DIGITAL UNIT BASIC VOLTAGE MEASUREMENTS 

SELECT VOLTS. SELECT ZONE POSITIONS. 

SELECT CH B (A) FOR START COMPARATOR (NO OTHER DIODES ARE NEEDED IN START COLUMN.) 

SELECT SAME VERTICAL CHANNEL AND SELECT REF FROM 100% FOR STOP COMPARATOR (NO OTHER DIODES ARE NEEDED IN STOP COLUMN.) 

SLIDE COVER ( ACCESS TO DIODES ) 



Fig. 2-5. Type 241 program card information contained on the cover of the Program Information drawer. 



AVERAGE memory charging. To obtain a zone width of 
10 cm, both PEAK 4 and PEAK 2 must be programmed 
true. 

HOR mm, %, mm BELOW and mm ABOVE, under 
Comparator START and STOP, are exclusive functions. 
Only one START function and one STOP function can be 
programmed in any one test. 

Program Card Labels 

A supply of 30 pre-gummed stick-on labels are provided 
with the Type 241 for identification of the tests set up on 
the program cards. Information can be typewritten or 
printed on the labels, which are then to be attached to the 
release handles of the cards. To prevent smearing of the 
printed information, the labels may be coated with spray- 
on clear lacquer or acrylic. 

Additional labels may be obtained through your Tek- 
tronix representative or field office. Order Tektronix Part 
No. 334-1337-00. 

FIRST-TIME OPERATION 
Introduction 

The following procedure illustrates the use of the front- 
panel controls in the various measurement modes to famil- 



iarize the operator with the instrument. It is recommended 
that the operator follow this procedure completely for the 
first-time operation. 



Required Equipment 

In addition to the Type 241, the following equipment 
will be required for this operation; 

a. Tektronix Type 568 Oscilloscope with two sampling 
plug-in units installed (Type 3S5 or 3S6 Sampling Unit with 
Type SI Sampling Heads and Type 3T5 or 3T6 Sampling 
Sweep).’ These plug-in units must be equipped with etched 
circuit connectors (Tektronix Part No. 388-0805-00) 
inserted in the programming jacks on the rear of each unit. 

b. Tektronix Type 230 Digital Unit. 

c. Tektronix Type 1 14 Pulse Generator or equivalent. 

d. Interconnecting cables: 



’xhe Type 3S5/S1 Sampling Head and Type 3T5 will be used in the 
remainder of this procedure. 
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Quantity 


Tektronix Part No. 


Description 


(1) 


012-0119-00 


J101 cable 


(5) 


012-0131-00 


J201 cable 
J202 cable 
J203 cable 
J214 cable 
J224 cable 


(1) 


012-0131-01 


J204 cable 



These cables are keyed for the proper "J" 
designations. See the Accessories fold-out. 



e. Two coaxial cables: Characteristic impedance 50 
ohms, BNC connectors. Tektronix Part No. 012-0057-01. 

f. Adapter; GR to BNC Female. Tektronix Part No. 
017-0063-00. 

g. Two 50-ohm 2:1 Attenuators. Tektronix Part No. 
011-0069-00. 



Equipment Setup 

1. Connect the J101 cable between J101 of the Type 
230 and J1 01 of the Type 568. 

2. Connect the J201 cable between J201 of the Type 
230 and J201 of the Type 241 , 

3. Connect the J202 cable between J202 of the Type 
230 and J203 of the Type 241 . 

4. Connect the J203 cable between J203 of the Type 
230 and J203 of the Type 241 . 

5. Connect the J204 cable between J204 of the Type 
230 and J204 of the Type 241 . 

6. Connect the J214 cable between J214 of the Type 
568 and J214 of the Type 241 . 



7. Connect the J224 cable between J224 of the Type 
568 and J224 of the Type 241 . 

8. Connect the output of the Tektronix Type 1 14 Pulse 
Generator through a 50-ohm cable, a 50-ohm 2:1 attenua- 
tor and a GR to BNC adapter to the Channel A vertical 
input of the Type 3S5. 

9. Connect the trigger output of the Type 114 pulse 
Generator through a 50-fi cable and a 50-fi 2:1 attenuator 
to the external Trigger Input of the Type 3T5. 

10. Connect the Type 230, the Type 568 and the Type 
1 14 to a power source that meets the voltage and frequency 
requirements of the instruments. 

1 1 . Turn on all power switches. 



NOTE 

Certain adjustments must be made for the instru- 
ments to be completely compatible with one another. 
These include Vertical Gain, Position, Dot Response, 
Horizontal Gain and other adjustments, to provide 
the most accurate measurements with the system. 
Consult the Type 568, Type 230, Type 3S5, and 
Type 3T5 instruction manuals for initial adjustments. 
These adjustments must be made before proceeding 
further in this section. 

12. While the instruments are warming up, set the front- 
panel controls as follows: 

T ype 568 



Intensity 


Normal brightness 


Focus 


As desired 


Scale Illumination 


As desired 


Calibrator 


Off 


CRT Cathode Selector 


Chopped Blanking 


(Rear panel switch) 
Type3S5/S1 


Mode 


Ext Prog 


1 nvert 


Normal 


Other controls 


As desired 


Type 3T5 


Program Selector 


Ext 


Trigger Mode 


Ext 


Trigger Polarity 


-1- 


Trigger Sensitivity 


Adjust for a free- 
running trace 



Type 230 


Ref Zones 


Both 


Time Measurement 


On 


Measurement Mode 


Ext Prog 


Display Time 


Midrange 


Triggered Measurement 


Off 


Type 241 


Test Mode 


Single (Select Test) 


Type 1 14 


Period 


1 0 ns 


Variable 


Cal 


Width 


Square Wave 


Amplitude 


-M to 3 V 


Variable 


Counterclockwise 


T rigger 


Trailing Edge 



13. Using the Type 3T5 Horiz Pos control, position the 
trace to start at the left edge of the graticule. 

If the operator is not familiar with the operation of the 
Type 230 and Type 568 combination, it would be advisable 
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at this time to set up some front-panel measurements with- 
out the use of the Type 241 external programming. Refer 
to the Type 230 Digital Unit instuction manual. 

Sample Test Programs 

To demonstrate the use of the Type 241 and proper 
programming of the program cards, a test sequence has 
been set up consisting of four separate tests. 

Test No. 1 --Amplitude Measurement 

Refer to Fig. 2-6 and set up a program card with diodes 
as follows: 

1. Type 3S5 VERTICAL (Channel A only). The 1 bit 

programmed true sets the vertical sensitivity to 100 mV/ 
div. 

The + function programmed true selects a positive OFF- 
SET Center Screen Voltage so that the programmed OFF- 
SET will move the trace downward. 

The combination of 100 and 200 programmed true sets 
the offset voltage at 300 mV. 

Channel B is not programmed in this test. If a Type SI 
Sampling Head is inserted in this channel it may be desir- 
able to program an offset voltage, placing the unwanted 
trace off-screen. 

2. Type 3T5 SWEEP. The T=1 , E=2 and E=4 bits pro- 
grammed true set the SEC/DiV to 1 X 10—6 (1 /jsj. 

DELAY 100 programmed true delays the sweep 100 ns 
to place the first slope of the waveform near the center of 
the CRT screen. This function may vary slightly, so the 
amount of delay may have to be adjusted by the operator. 

3. Type 230 REF ZONES. Channel A 0% functions are 
all programmed false so that the Ch A 0% zone starts at the 
first vertical graticule line and the Ch A 0% memory charges 
to the average value of the signal during this zone. 

The Channel A 100% POSITION 4 and 2 bits are pro- 
grammed true to place the Ch A 100% zone at the 6-cm 
vertical graticule line. AVERAGE level is also selected by 
not programming PEAK 4 and/or PEAK 2. 

At the bottom of the A 100% column, VOLTS is pro- 
grammed true to select a voltage measurement for this test. 

Channel B REF ZONES functions are all programmed 
false. AVERAGE of 8 is not programmed, so NORMAL 
(average-of-one) measurement mode is selected. 

4. Type 230 COMPARATOR START. Programming all 
of the functions false selects CH A mm ABOVE, REF 
FROM 0% and 1st + SLOPE. This causes the Type 230 
Start Comparator to fire at zero millimeters above the A 0% 
memory level. 



Since it is not desired to accumulate a series of test 
results in the Type 230 readout, RESET INHIBIT is left 
false. 

5. Type 230 COMPARATOR STOP. Programming REF 
FROM 100% true and leaving all other functions false 
selects the same functions as for the Start Comparator, 
except that the Stop Comparator fires at zero millimeters 
above the A 100% reference level. 

6. Type 230 LIMITS. A combination of 400, 100, 4 
and 1 programmed true in the UPPER column sets the 
UPPER LIMITS to -t505 mV. 

A combination of 400, 80, 10, 4 and 1 programmed true 
in the LOWER column sets the LOWER LIMITS to -1-495 
mV. 

By leaving the first bit in each column false, a positive 
limit is selected. The EX 2 function at the bottom of the 
LOWER column is inhibited by being programmed false. 

This concludes the selection of all the functions required 
to perform the first test. 

Validate the program card setup by inserting the card in 
the first Test position of the Type 241 and actuating the 
No. 1 Test pushbutton. Adjust the Type 3T5 Trigger Sensi- 
tivity control to trigger the display. If the Type 1 14 is used 
as the signal source, the performance of the programmed 
limits can be checked as follows; 

a. Adjust the amplitude of the Type 1 14 until the Type 
230 Digital Unit readout indicates -t0500. mV ±2 mV. The 
Type 241 Within Limits green lamp is illuminated. 

b. Increase the output of the Type 1 14 so that the Type 
230 Digital Unit readout indicates a voltage readout of 
+0506. mV or greater. The Above Upper Limit lamp is 
illuminated, indicating an out-of-limit condition. 

c. Decrease the output of the Type 114 so that the 
Type 230 Digital Unit readout indicates a voltage readout 
of +0494. mV or less. The Below Lower Limit lamp should 
be the only one illuminated, indicating an out-of-limit con- 
dition. 

d. Return the amplitude of the Type 114 to +0500. 
mV. 

Test No. 2-Period Measurement 

Refer to Fig. 2-7 and set up a program card with diodes 
in a manner similar to that done with Test No. 1 . 

a. Place the completed program card in the second Test 
position of the Type 241 and actuate the corresponding 
Test pushbutton. The Type 230 Digital Unit readout 
indicates a period of approximately +10.00 fiS. 

b. Change the Period switch to the Type 1 14 from 10 fis 
to 1 fis and adjust the Period Variable control until the 
Type 230 Digital Unit readout indicates a period of +10.00 
fiS and the green Within Limits lamp is illuminated. 
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c. Increase the Type 1 14 Period Variable setting so that 
the Type 230 Digital Unit readout indicates +10.52 /zS or 
more. The red Above Upper Limit lamp is the only one 
illuminated, indicating an out-of-limit condition. 

d. Decrease the Type 1 14 Period Variable setting so that 
the Type 230 Digital Unit indicates a readout of +09.48 /xS 
or less. The yellow Below Lower Limit lamp is the only one 
illuminated, indicating an out-of-limit condition. 

Test No. 3-Horizontal Sweep Measurement 

a. This test verifies the sweep used in the next test 
(Risetime Measurement). Refer to Fig. 2-8 and set up a 
program card. 

b. Place the completed program card in the third Test 
position of the Type 241 and actuate the corresponding 
Test pushbutton. The Type 568 CRT displays an intensified 
sweep. The sweep time is measured from the 1-cm vertical 
graticule line to the 9-cm vertical graticule line with the 
Type 230 Digital Unit readout displaying a time interval of 
+040.0 nS ±3%. This time interval in 8 centimeters 
represents a horizontal sweep rate of 5 ns/div. 

Test No. 4--Risetime Measurement Using Type 114 

a. Refer to Fig. 2-9 and set up a program card in a 
manner similar to the previous test, with the addition of 
programming Sweep DELAY. 

b. The amount of delay required to display the positive 
slope on the CRT screen may vary from one system to 
another. It is suggested that the following procedure be 
used in selecting the correct amount of delay; 

1. Switch the Type 3T5 Program Selector switch to 
Int, set the Time/Div switches to 5 X 10—9 (5 ns), and 
adjust the Delay dials until the positive slope of the square 
wave is displayed on the Type 568 CRT screen. 

2. Program the DELAY functions on the program 
card to the value indicated on the Type 3T5 Delay dials 
which, in the example given in Fig. 2-9 is 5000 ns. 

c. Insert the program card into the fourth Test position 
and actuate the corresponding Test pushbutton. 

d. Switch the Type 3T5 Program Selector switch to Ext. 
This should result in a display similar to that obtained in 
Int mode, except for display amplitude and intensification. 

e. Note the Type 230 Digital Unit readout. It should 
indicate a risetime of approximately +007.0 nS. 

f. Remove the program card from the instrument and 
program the Type 230 Limits to permit a 0.1 ns variation 
from the displayed risetime. For this example, the Limits 
are set to +0071 (UPPER) and +0069 (LOWER). 

g. Return the program card to the fourth Test position 
of the Type 241 . 



The procedure for programming this test using another 
signal source is similar to that used with the Type 114 
except that a different TIME/DIV and a different amount 
of DELAY may be necessary, since the Type 230 Digital 
Unit readout value for the risetime may be different. The 
UPPER and LOWER LIMITS should correspond to the 
actual readout. 



Operational Procedure 
Manual Sequence 

a. Set the Type 230 Triggered Measurement switch to 
On. 

b. Switch the Type 241 Test Mode switch to Manual 
Sequence. 

c. Actuate the Test pushbutton of the last test (Test No. 
4 in this particular sequence) to prevent sequencing past the 
last test and selecting unprogrammed tests. 

d. Press the Advance button; Test No. 1 should be dis- 
played. 

e. Continue pressing the Advance button to select Test 
Nos. 2, 3, and 4. 

f. After the last test has been displayed, press the Ad- 
vance button again. The Type 241 resets to the ready state 
and awaits the initiation of a new test sequence. 

Automatic Sequence 

a. Change the Test Mode switch to Automatic Sequence 
position and press the Advance button. Starting with Test 
No. 1, automatic sequencing occurs until all of the tests 
through the selected last test have been performed. If the 
No. 4 Test pushbutton is still activated, the Type 241 will 
return to the ready state after Test No. 4 has been com- 
pleted. 

b. To stop a sequence on any particular limit condition, 
it is necessary to actuate one of the three front-panel Stop 
Sequence pushbuttons (or any combination of these push- 
buttons) before starting the sequence. The sequence may be 
stopped and the Type 241 reset at any time by pressing the 
Reset button. 



High Speed 

it is possible to speed up the sequencing of tests by 
programming HIGH SPEED on the individual program 
cards. Speed-up is accomplished by decreasing the dot 
density (in sampling only) during the portions of the sweep 
outside of the zones of interest, and by resetting the sweep 
at the end of the last zone. 

A sample of high-speed operation can be observed by 
using the previous programmed tests and programming 
HIGH SPEED on each card. 
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a. Insert the program cards back into the Type 241 . 

b. Release all pushbuttons and set the Test Mode switch 
to Single. Set the Type 230 Triggered Measurement switch 
to Off, the Ref Zones switch to Off, and the Display Time 
control fully counterclockwise. 

c. Select each test individually and observe the shorten- 
ing of the sweep and the change in dot density on each test. 

d. Switch the Test Mode switch to Automatic and set 
the Type 230 Display Time control to midrange. 

e. Observe the sequenced speed-up operation by pro- 
gressively decreasing the display time and repeatedly 
pressing the Advance button. 

Reset Inhibit and Ex ^ 2 

Two sample programs will be set up to illustrate how a 
pair of consecutive measurements can be made to deter- 
mine the exact time of a peak amplitude occurence. A pulse 
generator such as a Tektronix Type 1 15 is used to produce 
a pulse-type signal with its peak occurring at about the 
5-cm vertical graticule line on the Type 568 CRT (see Fig. 
2-10). The time (minus 1 mm) from the sweep start to the 
90% point on the rise of the signal is measured on the first 
program. The time (minus 1 mm) from the sweep start to 
the 90% point on the fall of the signal is measured on the 
second program. By accumulating one-half of the count 
from the first measurement and one-half of the count from 
the second measurement, the time position (minus 1 mm) 
from the start of the sweep to the peak of the pulse may be 
determined. 



Start 01 Horiz mm. 
Stop 90% Between, 
1st + Slope 




Start 01 Horiz mm. 
Stop 90% Between, 
1st — Slope 
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Fig. 2-10. Measurement information included in (A) Sample 
Program 5 and (B) Sample Program 6. 



NOTE 

See Type 230 Scaling information near the end of 
this section for limitations on the use of Ex ^ 2. 

The programming of these two sample programs for 
duplication by the operator are as follows; 



Sample Program No. 5. (See Fig. 2-11.) 

1. Type 3S5 VERTICAL (Channel A only). 200 mV 

sensitivity is selected by not programming any of the sensi- 
tivity functions. 

Offset of -t-400 mV is programmed to place the signal in 
the center of the screen. Depending on the signal used, this 
value may be subject to change. 

2. Type 3T5 SWEEP. The T=1, E=2, and E=4 bits are 
programmed true to set the SEC/DI V function to IX 10“® 
(1 l-ts). 

Programming the DELAY function is not necessary for 
this setup. 

3. Type 230 REF ZONES. Channel A 0% POSITION is 
not programmed. 

Channel A 100% PEAK 4 and PEAK 2 are programmed 
true to select a 10 cm zone width, allowing the 100% mem- 
ory to charge to the maximum positive peak of the display 
from the start position to the end of the sweep. 

4. Type 230 COMPARATOR START. HOR mm and 

START LEVEL 1 are the only functions programmed true. 
Programming all of the other functions false selects CH A 
and 1st + SLOPE. The fact that the Type 230 Start Com- 
parator will not fire at the start of the sweep requires pro- 
gramming of the START LEVEL 1 bit. This causes the 
Start Comparator to start its measurement from the 1 mm 
point on the sweep. 

5. Type 230 COMPARATOR STOP. % and STOP 
LEVEL 90 ( 80 and 10) are the only functions programmed 
true. Programming all of the other functions false selects 
CH A and 1st + SLOPE. 

6. Type 230 LIMITS. The Limits are not programmed 
for this test with the exception of EX -i- 2 in the last 
column. Programming this function ^ divides the count 
(readout) by two so that accumulation of the two measure- 
ments will read out the actual time to the amplitude peak. 

Sample Program No. 6 (See Fig. 2-12). 

This program is similar to Sample Program No. 5 except 
for the additional programming of two extra functions as 
follows: 

1. Type 230 COMPARATOR START. Programming 
RESET INHIBIT true, at the bottom of the START col- 
umn allows the accumulation of the two measurements. 

2. Type 230 COMPARATOR STOP. - SLOPE is pro 
grammed true for the stop comparison point. The following 
procedure details the test: 

^Caie must be taken that the horizontal plug in unit is not in a “5” 
sweep rate function or erroneous readout will occur. The selection 
of a “1” multiplier for this test will result in proper readout. 
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a. Remove all program cards from the Type 241. Insert 
the two sample program cards (Test Nos. 5 and 6) in the 
Type 241. Insertion must be in consecutive order and may 
be made at any intermediate position. 

b. Connect the Type 115 Output through a 50-ohm 
cable, a 50-ohm 2:1 attenuator and a GR to BNC adapter 
to the Channel A vertical input of the Type 3S5. 

c. Connect the Type 115 -i-Dly'd Trig Out through a 
50-ohm cable and a 2:1 attenuator to the External Trigger 
input of the Type 3T5. 

d. The Type 568 and Type 230 front-panel controls are 
set as in the previous tests. Set the Type 230 Display Time 
to midrange and the Triggered Measurement switch to On. 

e. Set the Type 1 15 controls as follows: 



Period 

Variable 

Delay 

Variable 

Width 

Variable 

Risetime and Falltime 
Risetime Mult 
Falltime Mult 
DC Offset and 
Amplitude Mult 
Mode 

DC Offset (Volts) 
Variable 

Amplitude (Volts) 



10 /[is 
Cal 

500 ns 
Cal 

500 ns 
Cal 
1 ns 
1 
1 

.5 

Undely'd Pulse 
Variable 
-1 
3 



m. Press the Advance button to display program No. 6. 
The Type 230 readout should indicate the accumulated 
average result of Test Nos. 5 and 6. 

n. Set the Test Mode switch to Automatic Sequence. 

o. Press the Reset button. 

p. Press the Advance button. Starting with Test No. 1, 
automatic sequencing occurs with no readout being dis- 
played until Test Nos. 5 and 6 are reached. To maintain a 
specific tolerance, a stop can be programmed on program 
card No. 6. 



A Chop and B Chop 

For measurement systems in which the signal inputs to 
the vertical plug-in unit include a signal chopper (such as 
the Tektronix Chopper for P6038-S3), the Type 241 
utilizes the chopper drivers in the Type 230. Programming 
of these enabling functions is done by diode insertion in the 
A CHOP and/or B CHOP positions on the Type 241 pro- 
gram cards. Fig. 2-13 shows the active circuitry for these 
operations. 

The chopper causes the vertical inputs to switch to 
ground (or other reference) at the start of the Type 230 
GATE pulse, then back to the input signals at the end of 
the first memory zone. 

The following Sample Program illustrates the use of the 
A CHOP and B CHOP enabling circuits. The Sample Pro- 
gram number 1 card used previously, or one similar to it, 
can be used for this test with the additional programming 
of A CHOP. 



f. Set the Type 241 Test Mode switch to Single. 

g. Actuate the Test No. 5 pushbutton. 

h. Adjust the Type 115 Width Variable control and 
Delay Variable control to obtain a display similar to that 
shown in Fig. 2-10. If a signal source other than the Type 
115 is used, it may be necessary to modify the Type 3T5 
DELAY on the program card to center the pulse on the 
Type 568 CRT. 

i. Set the Type 241 Test Mode switch to Manual 
Sequence. 

]. Release all pushbutton switches. 

k. Press the Reset button. (The Ready lamp should be 
illuminated). 

l. Press the Advance button repeatedly until program 
No. 5 is reached. The Type 230 readout should indicate the 
time (minus 1 mm) from the sweep start to the 90% point 
on the rise of the signal, divided by two. 



Additional Equipment Required 

1 . Type S3 Sampling Head (only one to be used for this 
test). 

2. Chopper for P6038/S3, Tektronix Part Number 
015-0128-00. 



3. 10X Attenuator for P6038/S3 Chopper, Tektronix 
Part Number 010-0367-00. 

4. Probe Tip To BNC Adapter, Tektronix Part Number 
013-0084-00. 

Procedure 

a. Remove the Type S-1 Sampling Head from the Chan- 
nel A position. 

b. Insert the Type S-3 Sampling Head in the Channel A 
position. 

c. Program the A CHOP function on the Sample Pro- 
gram card number 1 . 




Operating and Programming Instructions— Type 241/R241 




Fig. 2-13. Simplified block diagram showing the enable and input connections for the Type 230 chopper drivers. 



d. Insert the card in any position of the Type 241 and 
activate the corresponding Test pushbutton. Set the Test 
Mode switch to Single. 

e. Connect the Chopper plug in the J303 jack of the 
Type 241. 

f. Insert the Type S-3 probe and the 10X Attenuator in 
the Chopper A head (see Chopper manual). 

g. Connect the BNC to Probe Tip Adapter to the Type 
1 14 Output and insert the 10X Attenuator of the Chopper 
Head assembly. See Fig. 2-14 for the Chopper Test Setup. 

h. Set the front panel controls as used for the initial 
tests. 

i. Press the Advance button. An audible noise should be 
heard from the Chopper indicating that the Chopper Drive 
is enabled. Refer to the Chopper instruction manual for 
proper adjustments. 

SPECIAL PROGRAMMING FUNCTIONS 
General Information 

External equipment other than the Type 230/3S5/3T5 
can be controlled by the Type 241 through Remote Con- 



trol connector J303. In addition, some of the Type 230 
functions that are not normally programmed by the Type 
241 may be controlled by way of J303. Information con- 
cerning these uses of J303 is given following the description 
of the J303 input/output lines. 

J303 (Remote Control) 

(See Section 1 for input current requirements and out- 
put current available and see Diagram 4 for wiring con- 
nections.) 

REMOTE ADVANCE (pin 1) 

The ADVANCE function of the Type 241 can be per- 
formed by a remote switch or device connected to pin 1 to 
provide a ground closure. 

REMOTE RESET (pin 2) 

The RESET function of the Type 241 can be performed 
by a remote switch or device connected to pin 2 to provide 
a ground closure. 

Spares on J303 (pins 3 through 16) 

These fourteen lines originating on the program cards 
can be used to program external devices or optional func- 
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Channel B 
CiMpper 



Type 241 
Programmer 



Type 568/3S5/S3/3T5 
OKilloscopa 



Type 230 
Digital Unit 



Channel A 
Chopper, Probe 
at>d Attenuator 



I'ig. 2-14. Chopper Tet( Setup. 



lions. Each of titosc lines is connoclnd to all 1& of the 
program tarrh; aiKl is r)rogramm(*d tmo by diode insertion 
on the specific cards that rnquiro the optional function in 
the program. 

ENABLE M5 (pins 17-22, 24. 26-32 and 35) 

Tlxtsc linos providn a separate "enabling*' output for 
each test. Eact) line is true only when the corresponding 
test is active, and falM! at all other times. If an external 
printer is used for readout, these lines may be iiscxj to indi- 
cate the lest number related to the printed readout. How- 
ever, it sliould bo remembered that the Typo 230 readout 
occurs on<! measurement later ttian tfie one in wfiich the 
reading was made, 

These lirtes may also be used as enabling inputs since 
each line is connected to the common going to a single 
program card. Grounding of any one line, using a remote 
switch or devia; will select a single test (1 to 15) and light 
the corresponding Active lamp. Eleforc selecting a test re- 
motely, ensure that the Typo 241 is in the ready state 
{Ready lamp illuminated) and that all Test pushbuttons are 



inactive. If only external control of the tests is desired, the 
Test Mode switch should bo in the Single position to avoid 
conflict betwoett internal and external control. 

Power Outputs (pins 23 and 25) 

A limited amount ol power is available at J303 for use 
by external programming devices (transistors or relays) r 12 
volts at up to 165 mA and 3.5 volts at up to 1 75 mA are 
available at pins 23 and 25, respectively. 

A and B CHOP DRIVE (pins 33 and 34) 

Those lines convoy the A CHOP DRIVE and B CHOP 
DRIVE signals (reerrivod from the Typo 230 via J 204) to 
the chopper unit at the vertical inputs. 

Programming External Equipment 

Fourteen spare diode positions, labeled SPARES ON 
J303, are available on each prorjram card for the pur|)ose of 
programming external etiuipmont or optional functions. 
Diode insertion in any of these positions on a program card 
will cause the corresponding output line on J303 to move 
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true {grounded through a diode) when that program is ac- 
tivated. Maximum current permitted per diode line is 20 
mA when the line is at the true level, and must be further 
limited such that the total current per program card does 
not exceed 250 mA. External pull-up must be supplied to 
provide the false level on the J303 Spare lines. The holding 
level for the false condition will depend on the equipment 
to be programmed but should not exceed -t-12 volts. Power 
available for this purpose was described earlier under J303 
Power Outputs. 

Type 230 Scaling 

If the J303 Spares on the program cards are not being 
used to program external equipment, these lines may be 
used to control the Type 230 readout scaling (decimal 
point position and units of measure indicators), EXT 
SCALE and EXTT5. 

Normally, the Type 230 scaling is controlled by the 
Type 568 plug-in units, but in some cases it may be desir- 
able to control scaling by the Type 241 or external program 
lines. Eor example, if attenuators were placed between the 
vertical input and the signal source external scaling could 
be used to correct the readout. 

Internal Wiring Required. In order to control the Type 
230 scaling with the Type 241 program cards or external 
program lines, it is necessary to add internal wiring in the 
Type 241 between certain pins on J202, J203, J204, and 
some of the J303 Spare lines. The lines available for this are 
given in Table 2-1 . The connections to the J303 Spare lines 
should be made where the lines attach to the J303 connec- 
tor. 



Table 2-1 

Lines Available for Type 230 Scaling 



Type 230 Program Lines 


Type 241 J303 Spares 


J202pin26EXT SCALE 


J303 pin 3 Spare 1 


J303 pin 4 Spare 2 


J303 pin 5 Spare 3 


J203 pin 19 EXT ^5 


J303 pin 6 Spare 4 


J204pin1 DECIMAL 2 


J303 pin 7 Spares 


J204pin2 DECIMALS 


J303 pin 8 Spare 6 


J204pin3 DECIMAL 4 


J303 pin 9 Spare 7 


J204pin4 NIXIE 'V' 


J303 pin 10 Spare 8 


J204 pin 5 NIXIE 'S' 


J303 pin 1 1 Spare 9 


J204 pin 6 NIXIE 'M' 


J303 pin 12 Spare 10 


J204 pin 7 NIXIE 'u,' 


J303 pin 13 Spare 1 1 


J204 pin 8 NIXIE 'N' 


J303 pin 14 Spare 12 


J303 pin 1 5 Spare 13 


J303 pin 16 Spare 14 



NOTE 

When the scaling lines are wired internally to the 
J303 Spare lines, the Type 230 scaling may be 
controlled by the Type 241 Program Cards, by 
external program lines through J303, or by a 
combination of internal and external control. 



Programming Required. If scaling is to be programmed 
by the Type 241 or external program lines, EXT SCALE 
should also be programmed true to avoid conflict between 
internal and external programming. If EXT SCALE were 
left false, the vertical and horizontal plug-in units in the 
Type 568 would control the scaling of the Type 230 read- 
out, but would not prevent the programming of additional 
scaling functions by the Type 241 or external program in- 
puts. When EXT SCALE is true, internal scaling by the 
plug-in units is disabled. External scaling must be provided 
whenever EXT SCALE is selected. Otherwise the Type 230 
readout would indicate the numerical part of the measure- 
ment without any decimals or units to indicate the magni- 
tude of the measurement. 

EX ^2 (provided on the program cards) and EXT-E5 
(requiring special wiring) also affect the scaling of the Type 
230. EX-E2 divides the readout by two, so scaling should 
be used to compensate for the division if needed.^ EXT -E 5 
shifts the decimal point one place to the left when true, so 
programming of the decimal point position should be 
adjusted to provide the correct decimal readout. 

The decimal scaling of the Type 230 has an inhibiting 
function which prevents two decimal points from appearing 
at the same time. The units of measure scaling has no in- 
hibiting function, however, and it is possible for all unit 
indicators to be energized at once. The operator should 
note this when programming these functions to avoid selec- 
ting unit lines that are not desired for the program. 

NOTE 

Due to the nature of the scaling circuitry in the Type 
230, programming of the EX -E 2 and EXT -E 5 func- 
tions are limited as follows, even when EXT SCALE 
is programmed: 

The EX -E 2 function cannot be used in a time 
measurement program when the programmed TIME/ 

Div includes a 5, 50 or 500 multiplier, or in a voltage 
measurement when the programmed VOLTS/DIV 
includes a 5 or 50 multiplier. 

The EXT -E 5 function cannot be used in a time 
measurement program when the programmed TIME/ 
DIV includes a 2, 20 or 200 multiplier, or in a voltage 
measurement when the programmed VOLTS/DIV in- 
cludes a 2, 20 or 200 multiplier. 

External Control. After wiring the Type 230 scaling 
lines as described above, external program lines connected 
to the Spare pins on J303 can be used to control the read- 
out scaling. To provide a true level on any of the external 
lines, a relay ground closure or the collector of a saturated 

^In the First-Time Operation demonstration of RESET INHIBIT 
and EX -E 2, scaling was not required because RESET INHIBIT 
permited the accumulation of two measurements which are divided 
by two 
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transistor may be used. To ensure that no feedback or 
"sneak path" occurs, a series diode should be inserted at 
each program input, outside of the Type 241. The ideal 
voltage level which constitutes a logical one is ground (0 
volts); the most positive level which constitutes a logical 
one is +2 volts. 



To program a false (zero), any program line may be left 
open or connected to an external positive voltage. If exter- 
nal pull-up is provided, the holding level must be at least -i-6 
volts to constitute a logical zero, but should not exceed +12 
volts. Power available for this purpose was described earlier 
under J303 Power Outputs. 




SECTION 3 
CIRCUIT DESCRIPTION 



Type 241/R241 



Change information, if any, affecting this section will be found at the rear of the manual. 



Introduction 

This section of the manual describes the circuit opera- 
tion of the Type 241 , first in block diagram terms, then by 
individual modes of operation. 

BLOCK DIAGRAM DESCRIPTION 

The Type 241 selects program cards either singly or in 
sequence to produce ground closures for the externally- 
programmable equipment, and provides triggers to the Type 
230 Digital Unit to perform the selected tests. See the 
Block Diagram foldout in the Diagrams section. When a 
card is selected, a program common^ is delivered to it, and 
all other cards remain disconnected from program common. 

In Single operation, the sequence counter is disabled, 
which in turn disables all of the decoders except the zero 
gate. The zero gate provides a program common for the 
program card selected by the Test pushbutton switch that 
has been actuated. 

In Manual Sequence operation, the sequence counter is 
advanced one test at a time by the ADVANCE pulse 
applied through the sequence gate. The Test Mode switch 
inhibits PRINT COMMAND from sequencing the tests by 
connecting one input of the sequence gate to ground. The 
decoder gates then convert the binary outputs of the 
sequence counter to hexadecimal^ units from 0 through 15. 

Automatic Sequence mode operates in a manner similar 
to Manual Sequence. When the ADVANCE pulse (applied 
through the sequence gate) has initiated the first test, sub- 
sequent sequencing is performed automatically by the arri- 
val of 230 PRINT COMMAND at the stop gate. After the 
test sequence has been completed, resetting of the sequence 
counter is done automatically by the AUTO RESET pulse 
if one of the Test push buttons is actuated. Type 230 limit 
information is selected by any combination of the three 
Stop Sequence switches to stop a sequence. When one of 
the Stop Sequence switches is actuated and a corresponding 
Type 230 limit readout occurs, the stop gate becomes in- 
hibited. PRINT COMMAND cannot pass through the inhibi- 
ted gate, so sequencing of the tests is stopped. To continue 
the automatic sequencing, the Advance button must again 
be pressed. 

In the Type 241, a piogiam common is an enable line which, when 
tine, activates the selected program card. Program common provides 
a true level (ground closure or low level) for the functions 
programmed by the activated card. 

2 

Base-srxteen number system. 



TEST MODE CIRCUIT DESCRIPTION 
General Information 

Three modes of operation can be selected; Single (Select 
Test), Manual Sequence, and Automatic Sequence. Each of 
these modes will be explained individually. An overall logic 
diagram in the Diagrams section shows the relationships 
between major circuits of the instrument. Simplified dia- 
grams are included with the text to depict the mode under 
discussion. The circuit diagrams should be referred to for 
electrical values and for those circuit elements not given on 
the logic diagrams. The following descriptions make use of 
negative logic (true is the more negative of the two logic 
levels; false is the more positive level). 

Single (Select Test) Mode 

In this mode, any single test of the 15 available can be 
selected by actuating a Test pushbutton. Switching the 
front-panel Test Mode switch to Single position turns off 
Q89 with a low level base voltage (see diagram 1). The 
collector of Q89 moves positive and resets all four flipflops 
in the sequence counter. The counter is then held in the 
reset state during the Single operation, which in turn 
inhibits all of the decoder outputs except that of the zero 
gate, Q19 (see diagrams 2 and 5). Transistor Q19 is enabled 
by the conduction of Q31 , which is enabled by the program 
common circuitry (Q24-Q25) and the off condition of Q30 
when the sequence counter is in the Reset state. See Table 
3-1 , the truth table for the decoder. Enabling Q31 and Q19 
provides a current path for the Ready lamp (B19), program 
common (through the Test Mode switch) for any selected 
test and its corresponding front-panel Active lamp. See Fig. 
3-1 for a simplified diagram showing the current paths 
when the Test Mode switch is at Single and Test No. 2 is 
selected. 

Manual Sequence (Select Last Test) Mode 

When the Test Mode switch is set to Manual Sequence 
(see Fig. 3-2), one input of sequence gate U24B is ground- 
ed, inhibiting passage of PRINT COMMAND from the stop 
gate. 

The sequence counter is reset by pressing the Reset 
button or by the AUTO RESET pulse at the end of a 
sequence. This turns off Q89 for the open time of the Reset 
switch or for the duration of the RESET pulse from the 
reset single-shot (see description near the end of the Manual 
Sequence Mode). The false output from Q89 clears the 
sequence counter and stores a false at each 1 output of the 
four flipflops. These false levels disable all of the decoder 
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TABLE 3-1 

Truth Table For Decoder 



gates controlling the program commons to the program 
cards. 
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When the Advance button is pressed, the negative-going 
ADVANCE pulse is inverted by Q84 and inverted again by 
sequence gate U24B. Q84 and U24B perform as a single- 
shot pulse amplifier utilizing capacitive feedback (C85, see 
diagram 1) to hold Q84 cut off for a short time. This 
prevents Advance switch bounce (internal or remote) from 
initiating unwanted pulses. 



The negative-going transition from the output of U24B 
is coupled to the Cp input of flipflop U90, the first stage of 
the sequence counter. U90 assumes the set condition with a 
true at the 1 output, which causes inhibitor Q33-Q34 (see 
Fig. 3-3) to enable all of the odd-numbered 20 gates. 
Inhibitor Q30-Q31 is disabled by U28A, which disables the 
even-numbered half of the 2® gates, including zero gate 
Q19. The negative-going transition from U24B (Fig. 3-2) is 
also differentiated into a negative trigger pulse and passes 
through inverters Q93 and Q96 to trigger the Type 230 
Digital Unit. 




Fig. 3-1 . Simplified diagram showing current paths when the Test Mode switch is in Single position and Test No. 2 is selected. 
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NOTE 

Where a gate is described as 20, 2l, or 22, the refer- 
ence is to the binary equivalent of decimal number 1, 

2, or 4. The 22 gates make the decision as to whether 
or not an 8 component is present and whether or not 
a 4 component is present in the binary outputs from 
the sequence counter; that is, whether 8 or 8 is true 
and whether 4 or 4 is true. The 2 ’> ga_tes make the 
decision concerning the states of 2 and 2, and the 20 
gates make_the decision concerning the states of 1 
(ODD) and 1 (EVEN). 

Since the 2, 4 and 8 lines from the sequence counter are 
false (Fig. 3-3), Q50 is the only one of the 22 gates (Q50 
through Q53) that is enabled. The true from Q50 enables 
Q40 and Q45 of the 7 ) gates (Q40 through Q48), but only 
Q40 conducts since Q45 is inhibited by Q38. The false 
output from Q40, in conjunction with the true from Q34, 
forward -biases Q1 of the 20 gates. The conduction of Q1 
furnishes a program common for the first program circuit 
card and current for the No. 1 Active lamp on the front 
panel. 

When the Advance button is pressed for the second time, 
the negative-going transition from U24B (Fig. 3-2) resets 
U90 and its 1 output moves false. The negative-going transi- 



tion from the 0 output of U90 to the Cp input of U91 
places U91 , the second flipflop in the sequence counter, in 
the set condition. U91 stores a true at its 1 output, deliver- 
ing a binary 2 to the decoder. The false from the 1 output 
of U90 (the 1 line) disables inhibitor Q33-Q34 and enables 
inhibitor Q30-Q31 (see Fig. 3-4). The output of Q33-Q34 
moves false, disabling all of the odd-numbered 20 gates, and 
the output of Q30-Q31 moves true, enabling all of the even- 
numbered 20 gates. Since 8 is true and 4 is false, Q50 is 
still the only 20 gate that is enabled. 

The true from Q50 plus the false state of 2 from Q38 
forward-biases inhibitor Q45. The false output of Q45 
enables the bases of Q2 and Q3, but Q3 cannot conduct 
because of the false state of the Q33-Q34 output. The true 
state of EVEN from Q31 permits Q2 to conduct, furnishing 
a program common for the second test and illuminating the 
second Active lamp. 

When the Advance button is pressed for the third time, 
the negative-going transition from U24B again sets U90, 
which causes inhibitor Q33-Q34 to enable all of the 20 
gates controlled by ODD (see diagram 5). Inhibitor 
Q30-Q31 is disabled and EVEN is false, which disables the 
other half of the 20 gates. Since U91 has not changed state 
since the last test, a true is still stored at its 1 output (the 2 




Fig. 3-2. Partial diagram showing active input gates and sequence counter when Test Mode switch is in Manual position. 
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Fig. 3-3. Active portion of decoder circuit when providing a program common to Program Card No. 1. 
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line), which enables Q45. The true output of Q45 is 
recognized by the input of Q3 instead of Q2, since the 
odd-numbered 2° gates are now enabled. The true state of 
ODD permits Q3 to conduct, the third test is furnished a 
program common and the third Active lamp illuminates. 

When the Advance button is pressed for the fourth time, 
U90 resets and its 1 output (the 1 line) goes false, which 
causes inhibitor Q33-Q34 to disable all of the 20 gates 
receiving ODD. Inhibitor Q30-Q31 is enabled, so EVEN is 
true. When U90 resets for the second time it resets U91, 
whose 0 output sets U92, the third binary element of the 
sequence counter. Since the 1, 2 and 8 lines from the 
sequence counter are false and 4 is true, the decoder 
operates in a manner similar to that described previously, 
causing Q4 to conduct, furnishing a program common to 
the fourth test and illuminating the No. 4 Active lamp. 

Thus, each time the Advance button is pressed, a 
program common is delivered to the next program until all 
1 5 tests have been selected or the last selected test has been 
completed. 

When the sixteenth ADVANCE pulse is initiated, the 
pulse from U24B ripples through all four sequence counter 
flipflops and resets them. Q19 is turned on by the reset 
state of the sequence counter, illuminating the Ready lamp. 
The sequence counter then remains reset until the next 
ADVANCE pulse starts the sequencing over again. 

If less than 15 tests are to be performed, the Test push- 
button of the last desired test is actuated and the instru- 
ment returns to the Ready state after completion of that 
test. For example, if only four tests are needed for a test 
routine, the No. 4 Test pushbutton is actuated (see Fig. 
3-5). When test No. 4 is reached, the output of Q4 moves 
true and the TRIGGER INFIIBIT returned through D92 to 



the input of Q96 clamps the input of Q96 at approximately 
0.5 volt. This clamping action is slow enough to allow the 
230 MINUS TRIGGER pulse to be generated, initiating the 
program No. 4 measurement. When the next ADVANCE 
pulse arrives, it clocks the sequence counter to enable test 
No. 5, but no trigger is sent to the Type 230, since the 
input of Q96 is clamped by TRIGGER INHIBIT. The out- 
put of Q5 moves true and is coupled as AUTO RESET 
through Test switch No. 4 and D88 to the input of Q89 
(see Figs. 3-5 and 3-2), turning off Q89. When resetting is 
done with the AUTO RESET pulse, Q89 and U24C operate 
as a single-shot pulse amplifier, utilizing capacitive feedback 
(C89, diagram 1) to stretch the pulse out. All four binary 
elements of the sequence counter are automatically reset by 
the RESET pulse and the instrument returns to the Ready 
state, rather than initiating program No. 5. 

Automatic Sequence (Select Last Test) Mode 

In this mode, pressing the Advance button causes the 
Type 241 to sequence automatically from the Ready state 
through any number of tests up to 15. At the end of the 
15th test, the sequence counter resets and places the Type 
241 in the Ready state. If any Test pushbutton other than 
No. 15 is actuated, the sequence stops at that point and the 
instrument returns to the Ready state. 

The Type 230 should be in Triggered Measurement 
mode for Automatic Sequence operation, to utilize the 
capabilities of the Type 241 Stop Sequence pushbuttons. 
When a stop occurs, the Type 241 is held in the stop condi- 
tion to allow the operator to examine the results of the test 
and determine why the stop has occurred. Sequencing can 
then be resumed by pressing the Advance button. 

When the Test Mode switch is set to Automatic Se- 
quence position and all three of the Stop Sequence switches 
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Fig. 3-5. Simplified diagram showing the TRIGGER INHIBIT and AUTO RESET pulse paths in Manual Sequence or Automatic Sequence 
mode when Test No. 4 is the selected last test. 
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are inactive, the three "stop" inputs of stop gate U24A- 
U62D are true (see diagrams 1 and 5). When the Advance 
button is pressed, Q84 is momentarily cut off and a 
positive-going pulse is sent to pin 7 of U24B. The output of 
U24B moves true momentarily and begins the same series 
of events described in the Manual Sequence mode. At the 
end of the first measurement, 230 PRINT COMMAND 
moves false for about 200 microseconds, then moves true. 
The negative-going transition of 230 PRINT COMMAND 
applied through D75 and C78 to pin 13 of U62D causes the 
output of the stop gate to move false momentarily. The 
positive-going change from U24A-U62D is coupled through 
C69 and inverted by sequence gate U24B to advance the 
sequence counter and to trigger the Type 230. The8-4-2-1 
output lines from the sequence counter now present a 0010 
to the decoder, which enables test No. 2. 

Thus at the end of each Type 230 measurement, 230 
RRINT COMMAND automatically advances the Type 241 
to the next test. When the sequence counter resets at the 
end of the 15th test (or the selected last test), the pin 13 
input of U62D in the stop gate is clamped by the true state 
of READY from Q19 (through D76), placing theType241 
in the Ready state. 

Stop Sequence Switches 

The Type 241 limit lamps operate in conjunction with 
the Type 230 limit lamps to indicate the test result (Above 
Upper Limit, Within Limits, or Below Lower Limit). When 
one (or more) of the Stop Sequence switches is actuated 
and a true (representing a limit condition) is delivered to 
the corresponding inverter (U62A, U62B, or U62C),a false 
is applied to one of the "stop" inputs of the stop gate. This 
false level inhibits the stop gate, making it insensitive to 
further 230 PRINT COMMAND pulses, and the sequence 
stops. This also stops the generation of 230 MINUS TRIG- 
GER pulses from the Type 241, therefore no more meas- 
urements will be made with the Type 230 in Triggered 
Measurement mode. The Type 241 must then be advanced 
to the next program to remove the limit condition which 
stopped the sequence. This is done by pressing the Type 
241 Advance button, which also triggers the Type 230 to 
make the next measurement. The Type 241 then resumes 
sequencing programs until the instrument returns to the 
Ready state or until another stop is encountered. 

If it is desired to terminate a sequence before comple- 
tion, the Type 241 can be returned to the Ready state at 
any time by pressing the Reset button. 

GLOSSARY OF DIGITAL TERMS 

The following definitions have been developed by a 
group connected with the design and documentation of 
Tektronix digital instruments. Words printed in bold type 
are those which are defined within the list. 

activated— The state of logic gate when it is performing its 
indicated logic function. 



AND— A logic function which requires all inputs to be true 
for the output to be true. (See Fig. 3-6.) 

AND gate— A circuit which performs an AND function. 

BCD (binary coded decimal)— Pertaining to a code in which 
each decimal digit is represented by a four-bit binary group. 
The maximum number that can be represented by any BCD 
digit is 9. Example; In the 8-4-2-1 coded decimal notation, 
the number twenty-three is represented as 0010 0011. In 
pure binary notation, twenty-three is represented by 
10111 . 

bit— A binary digit. 

clear— 1. To store a zero in a flipflop regardless of other 
input conditions. 2. To reset. 

clock— 1. A signal source which establishes the time inter- 
vals at which logic functions occur. 2. To establish the time 
intervals at which logic functions occur. 

complement— 1 . The amount needed to fill or complete. 
The complement of a number is another number which 
completes the original number with respect to a known 
reference number. Example: In a binary system (Radix = 
2), the reference number may be the radix or radix minus 
one. In a one-digit system, the commonly used radix-minus- 
one complement is the opposite of the given number. 2. 
The act of forming a complement. 

counter-A device for storing a number and allowing the 
number to be increased or decreased. 

decoder (encoder)— A device which converts from one num- 
ber system to another. Two commonly used types are the 
binary-to-decimal and decimal-to-binary converters. 

don't care— 1. An input combination whose influence on 
the logic circuit results in an output of no consequence. 2. 
The case in logic in which certain input combinations can- 
not or will not occur, or the output will not be used. These 
cases may be ignored. Example: Ordinarily a four-bit 
binary counter will produce any of sixteen combinations. If 
the four-bit binary counter is converted to a decade 
counter, binary combinations ten through fifteen will not 
appear at the output, hence may be ignored and are called 
don't cares. 

enable— Pertaining to a gate input which determines 
whether other inputs may control the gate's output condi- 
tions. 

encoder— See decoder. 

false— The non-activated state of a logic circuit input or 
output. 

flipflop— A bistable device (capable of assuming one of two 
stable states), which may assume a given state depending on 
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the history of one or more inputs and having one or more 
outputs (see Fig. 3-6). In a clocked flipflop, the outputs 
respond to the inputs only when clocked. 

gate (logic gate)— A logic circuit which operates on one or 
more input variables, and which delivers an output having a 
prescribed functional relation to the input(s). 

high— A voltage level, usually designated as the more posi- 
tive of two logic levels. 

inhibit— Pertaining to a gate input which overrides control 
of the output by the other inputs. Control by the other 
inputs is possible only when the inhibit input is false. 

logic circuit— A circuit which performs a logic function. 

logic function— A cause-effect relationship which can be 
represented by a truth table. 

logic levels— Voltage or current levels which are assigned 
logical meanings: i.e., they can activate or deactivate the 
logic devices within the system. 

low-A voltage level, usually designated as the less positive 
of two logic levels. 

NAND— A logic function which is an AND function with an 
inverted output. (See Fig. 3-6.) 

negative logic— A system of logic level identification where 
the less positive level is identified as a logical one and the 
more positive level as a logical zero. 

one ( 1 )— A symbol for the true (activated) state. 2. Another 
title for the Q output terminal of a flipflop. This output 
presents a true state when the flipflop is set. 

OR (inclusive)— A logic function which requires one or 
more inputs to be true for its output to be true. (See Fig. 
3-6.) 

parallel- Pertaining to simultaneous transmission of, storage 
of, or logical operations of elements of data using separate 
facilities for the various elements. (See serial.) 

phantom AND— An AND function obtained by the connec- 
tion of two or more logic circuit outputs (also called wired 
AND, and Dot AND). 

phantom OR— An OR function obtained by the connection 
of two or more logic circuit outputs. 

preset— To store a one in a flipflop regardless of other input 
conditions. 



program— 1 . A set of conditions for solving a problem. The 
set may contain subsets called routines. 2. To arrange or 
devise conditions for solving a problem. 

programmer— 1 . A person who creates a program. 2. A 
machine which controls another machine. 

register— One or more binary series elements arranged to 
store data. 

reset— 1. To return a device to zero or to an initial or 
arbitrarily selected set of conditions. 2. To restore a storage 
device to a preselected initial state not necessarily that 
denoting zero. 

routine— A set of instructions, contained within a program, 
that perform a well-defined operation. 

serial— Pertaining to sequential transmission of, storage of, 
or logical operations on elements of data using the same 
facilities for the various elements, (See parallel.) 

set— 1 . To place a storage device in a prescribed state. 2. To 
place a flipflop in the one state. 

storage— A device or location capable of retaining data for 
later use. 

store— To place in storage. 

test— In a programmable measurement system, a word that 
contains the information necessary to command the system 
to make a specific measurement. 

toggle— To cause a flipflop to complement its output state. 

true— The activated state of a logic circuit input or output. 

truth table— A table listing all the input possibilities of a 
logic function along with the output condition resulting 
from each set of possible input conditions. The truth table 
usually uses ones and zeros to represent the two conditions. 
(See Fig. 3-6.) 

word— A number of bits or characters handled as a unit by a 
digital device. 

zero (0)— 1. A symbol for the false (non-activated) state. 2. 
Another title for the Q output terminal of a flipflop. This 
output presents a false state when the flipflop is set. 



LOGIC SYMBOLOGY 

The logic symbols used in this manual are negative-logic 
symbols and are described by means of truth tables in Fig. 
3-6. Specific uses of integrated circuits in the Type 241 are 
described in Fig. 3-7. 
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Fig. 3-6. Truth tables for the logic symbols used in this manual. 
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U24A is used as a 2-input NAND gate, 
U24B as a 2-input inverted-input OR 
gate, and U24C as an inverter with pin 
9 grounded. U24D is not used. 



U62A, U62B and U62C are used as in- 
verters with pins 2, 7 and 9, respectively, 
grounded. U62D is used as a 2-input 
NAND gate. 



Gnd 





U28A, U28B, U28C and U28D are used 
as inverters with pins 2, 6, 10 and 13, 
respectively, grounded. 



U28 - MC817P 



Fig. 3-7. Specific uses of MC81 7P NAND gates used in the Type 241. 
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Change information, if any, affecting this section will be found at the rear of the manual. 



Introduction 

This section of the manual provides information on pre- 
ventive maintenance, troubleshooting procedures, and 
corrective maintenance. Preventive maintenance performed 
on a regular basis helps prevent instrument failure and 
improves the mechanical and electrical reliability of the 
instrument. If trouble occurs in the instrument, corrective 
maintenance should be performed immediately to eliminate 
additional damage and to restore the instrument to its 
proper operation. 

PREVENTIVE MAINTENANCE 

Preventive maintenance consists of cleaning, lubrication, 
visual inspection and recalibration. The Type 241 should be 
checked every 1000 hours of operation or every six 
months, whichever occurs first. If the instrument is sub- 
jected to adverse environmental conditions such as exces- 
sive dust, high temperature or high humidity the frequency 
of the checks should be increased. 

Access To Interior 

The top and bottom dust covers of the Type 241 can be 
easily removed for access to the internal circuitry. The 
covers are secured to the frame with slotted-head fasteners 
that can be released by turning each fastener 1/4 turn 
counterclockwise. The covers should be reinstalled on the 
instrument for normal operation to keep out dust and to 
provide proper distribution of the air flow. 

Cleaning 

Clean the instrument often enough to prevent accumula- 
tion of dirt. Dirt on the components acts as a thermal 
insulating blanket preventing heat dissipation, and may 
provide electrical conducting paths. 

Exterior. The outside of the instrument can be cleaned 
by wiping with a soft cloth. A small paint brush is useful in 
removing dust from the front-panel controls. Hardened dirt 
or grease may be removed with a soft cloth dampened in a 
water and mild detergent solution. Abrasive cleaners should 
not be used. 

Interior. Clean the interior of the instrument by 
loosening the accumulated dust with a dry, soft paint 
brush. Remove the loosened dust with a vacuum or by 
blowing it out with a low-velocity stream of air. Any re- 
maining dirt may be removed with a small cloth or cotton- 
tipped applicator dampened with a solution of water and 
mild detergent. The plug-in circuit cards should be removed 



for individual cleaning. After cleaning the interior, allow 
the instrument to dry thoroughly before turning it on. 

Lubrication of Switches. The life of selector switches 
and other moving parts can be lengthened by keeping them 
properly lubricated. Use a cleaning type lubricant (such as 
Cramoline Special) on interconnecting plug contacts and 
switch contacts. Use a heavier grease (Beacon grease No. 
325 or equivalent) on switch detents. Do not over-lubricate. 
The necessary materials and instructions for proper lubrica- 
tion of Tektronix instruments are contained in a compo- 
nent lubrication kit available from Tektronix. Order Tek- 
tronix Part No. 003-0342-00. 



Visual Inspection 

After cleaning, the instrument should be carefully check- 
ed for such defects as poor connections damaged parts, and 
improperly seated transistors and integrated circuits. The 
remedy for most visible defects is obvious; however, if heat- 
damaged parts are discovered determine the cause of over- 
heating before the damaged parts are replaced. Otherwise 
the damage may be repeated. 

Performance Check 

To insure correct and accurate measurements, the instru- 
ment should be checked after each 1000 hours of opera- 
tion, or at least every 6 months. A Performance Check 
procedure is given in section 5. 



CORRECTIVE MAINTENANCE 

General 

Corrective maintenance consists of component replace- 
ment and instrument repair. Special techniques or proce- 
dures required to replace components in this instrument are 
described here. 

Obtaining Replacement Parts 

Standard Parts. All electrical and mechanical part re- 
placements for the Type 241 can be obtained through your 
local Tektronix Field Office or representative However, 
many of the standard electronic components can be ob- 
tained locally in less time than is required to order them 
from Tektronix, Inc Before purchasing or ordering replace- 
ment electrical parts, consult the Electrical Parts List for 
value, tolerance and rating. 
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NOTE 

When selecting replacement parts it is important to 
remember that the physical size and shape of a com- 
ponent may affect its performance at high fre- 
quencies. Any replacement part should be a direct 
replacement unless it is known that a different com- 
ponent will not adversely affect instrument perform- 
ance. 

Special Parts. In addition to the standard electronic 
components, some special parts are used in the Type 241. 
These parts are manufactured by Tektronix, Inc. to meet 
specific performance requirements, or are manufactured for 
Tektronix, Inc. in accordance with our specifications. 
Special electrical parts are indicated in the Electrical Parts 
List by an asterisk preceding the part number. Most of the 
mechanical parts used in this instrument have been manu- 
factured by Tektronix, Inc. Order all special parts directly 
from your Tektronix Field Office or representative. 

Ordering Parts. When ordering replacement parts from 
Tektronix, include the following information: 

1. Instrument Type. 

2. A description of the part (if electrical, include circuit 
number). 

3. Tektronix Part Number. 

4. Instrument Serial Number. 

Soldering Techniques 

CAUTION 

Disconnect the instrument from the power source be- 
fore soldering. 

Circuit Board Soldering. (Also see paragraphs on acces- 
sibility of the component parts). Use ordinary 60/40 tin- 
lead solder with a 35- to 40-watt pencil type soldering iron. 
A higher wattage soldering iron may separate the etched 
wiring from the base material. The tip of the iron should be 
clean and properly tinned for quick heat transfer to the 
solder connection. 

The following technique is suggested for replacing a com- 
ponent on a circuit board; 

1 . Grip one lead of the component with a pair of needle- 
nose pliers. If the component is known to be defective, the 
leads may be cut near the component body for individual 
removal. 

2. Touch the tip of the soldering iron to the connection 
at the back of the board, then gently pull the lead out of 
the board and remove the soldering iron. 

3. A clean hole should be left in the board when the 
lead is removed, if not, clean out the hole by reheating the 



connection and inserting a sharp non-metallic object such as 
a toothpick into the hole. 

4. Remove each of the other leads and clean the holes in 
the same manner. 

5. Clean the leads of the new component and bend them 
to fit the holes in the circuit card. 

6. Insert the leads into the holes, making certain that 
the component seats on the card in the same manner as the 
original. If it does not, reheat the connection and press the 
component into place. 

7. Apply the soldering iron and a small amount of solder 
to the connection at the back of the card. Use only the 
amount of solder required to form a good electrical connec 
tion. 

8. Check the front (compnent side) of the card to insure 
that the solder has wicked through the hole and onto the 
lead. On some cards it may be necessary to solder the lead 
on the component side of the card. If this is required, use a 
procedure similar to that described in step 7. 

Metal Terminal Soldering Use ordinary 60/40 tin-lead 
solder for soldering to metal terminals such as switch or 
connector terminals. A soldering iron with a 40- to 75-watt 
rating should be used and the tip of the iron should be 
properly cleaned and tinned 

To remove or solder a lead to a metal terminal use the 
following techniques: 

1. Hold the lead with a pair of long nose pliers. If the 
lead is insulated, be careful not to damage the insulation. 

2. Apply the soldering tip directly to the connection 
until the solder begins to melt, and remove the lead quick- 
ly. Do not apply excessive heat. 

3. Pre-tin all leads to be soldered to a connector termi- 
nal. Pre-tin by heating the lead and coating it with a small 
amount of solder. 

4. Use the minimum amount of solder required to form 
a good electrical connection, and keep the lead from 
moving while the solder is cooling to avoid formation of a 
cold solder joint. 

Other Soldering Considerations. When soldering to a 
switch terminal, do not let the solder flow beyond or 
around the rivet holding the terminal on the switch wafer. 
The spring tension of the switch terminal may be destroyed 
and the contacts will not make a good electrical connec- 
tion. 

When soldering a short-lead component, heat shunt the 
lead with a pair of long nose pliers (Fig. 4-1) between the 
soldering iron tip and the component. 
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Fig. 4-1 . Use of heat shunt to protect components while soldering. 

After soldering any connection, cut off the excess length 
of the soldered lead. Be sure that these loose ends are not 
dropped into the instrument where they could cause electri- 
cal shorting. 

Accessibility of Control Board and Lamp 
Driver Board 

All of the active circuitry of the Type 241 is mounted on 
one chassis, removable for easy access to all of the compo- 
nents. . 

If any of these components needs replacing, use the fol- 
lowing procedure for removal and installation: 

1. Remove the four screws holding the chassis in place. 
Two of the screws are on the top of the instrument and two 
are on the bottom. 

2. Slide the chassis out of the Type 241 from the front 
side so that it is suspended by the cable. It may be neces- 
sary to remove the cable clamp. Minor repairs may be made 
while the chassis is in this position. 

3. If more extensive repairs are required, it may be 
advisable to send the chassis back to the factory or to con- 
tact your local Tektronix Field Office or representative for 
proper procedures. If complete removal of the chassis is 
required, disconnect all wires from the pin connectors. The 
illustrations at the rear of this section should be referred to 
when reconnecting the wires. 

Parts Replacement 

Switch Replacement. Individual parts of either a lever or 
pushbutton switch are not normally replaceable. If one sec- 
tion of a switch is defective, the entire unit should be re- 
placed. Refer to the Electrical Parts List for the appropriate 
part number. When replacing a switch, tag the leads and 
switch contacts with corresponding tags. Use the soldering 
techniques described previously. 



Transistor and Integrated Circuit Replacement. Transis 
tors and integrated circuits should be replaced unless 
they are actually defective. Unnecessary replacement or 
interchanging of components may affect the calibration of 
the instrument. If a transistor or integrated circuit is re- 
moved during routine maintenance, be sure it is returned to 
its original socket. 

Any replacement component should be of the original 
type or a direct replacement. Bend the leads to fit the 
socket correctly and cut off the leads the same length as the 
original component. Note the electrode configurations 
shown in Fig. 4-2. 

Indicator Lamp Replacement. The Above Upper Limit, 
Within Limits, Below Lower Limit and Ready lamps on the 
front panel may be replaced. Refer to the Electrical Parts 
List for the appropriate part numbers. To remove a lamp, 
grip it just behind the lens with the fingernails and pull 
outward To install a new lamp, align the lamp pins with 
the socket pins and push the lamp into place. 

TROUBLESHOOTING 

Introduction 

The following information is provided as an aid in locat- 
ing and correcting trouble in the Type 241. Information 
contained in the Circuit Description, Performance Check 
and Diagrams sections is also helpful when troubleshooting 
the instrument. 

Troubleshooting Aids 

Diagrams. Circuit diagrams are given on foldout pages in 
Section 8. The circuit numbers and electrical values of com- 
ponents as well as significant voltages are shown on the 
diagrams. All front-panel and internal controls are given and 
all input and output connections are indicated. 

Circuit Boards. The two internal circuit board photos in 
this section (Figs. 4-4 and 4-5) identify each electrical com- 
ponent by its circuit number. The circuit boards are also 
outlined with blue lines on the diagrams. The use of these 
illustrations and diagrams will aid in locating test points and 
components mounted on the circuit boards. 

Wiring Color Code. All insulated wire in the Type 241 is 
color-coded to aid in circuit tracing Each power-supply 
voltage can be identified by the background color and three 
color stripes as given in Table 4-1. The widest color stripe 
denotes the first color of the code. A white background 
color indicates a positive voltage; a tan background, a nega- 
tive voltage. 



TABLE 4-1 

Power Supply Wiring Color Code 



Supply 


Background 


1st 


2nd 


3rd 




Color 


Stripe 


Stripe 


Stripe 


+ 12 Volt 


White 


Brown 


Red 


Black 


+3.8 Volt 


White 


Orange 


Green 


Brown 


-3.5 Volt 


Tan 


Brown 


Red 


Black 



d) 
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INTEGRATED CIRCUITS 



TRANSISTORS 




Epoxy Cased 




Fig. 4-2. Electrode configurations for socket-mounted transistors and integrated circuits. 



Resistor Color Code. The resistance values of composi- 
tion resistors are color-coded on the components with the 
standard El A color code The color code is read starting 
with the stripe nearest the end of the resistor. Each resistor 
has four stripes representing two significant figures, a multi- 
plier and a tolerance value (See Fig. 4-3). 



Capacitor Markings. The capacitance values of common 
disc capacitors and small electrolytics are marked in micro- 
farads on the side of the component body. The white cer- 
amic capacitors used in the Type 241 are color-coded in 
picofarads using a modified EIA code (See Fig. 4-3), 



Diode Color-Code. The cathode end of each glass en- 
closed diode is indicated by a stripe, a series of stripes or a 
dot. If the diode is a JEDEC registered device, a series of 
stripes indicates the diode type number using the E I A color 
code system. On diodes manufactured especially for Tek- 
tronix, a four-band color code system is used, the first band 
of which is either blue or pink. The last three bands identi- 
fy the diode within a class of part numbers (e.g., a diode 
color-coded blue-brown-grey-green probably indicates Tek- 
tronix Part Number 152-0185-00). When in doubt, consult 
the Parts List. 



Semiconductor Tests 

Most circuit failures result from the failure of a transis- 
tor, diode, or integrated circuit due to normal aging and 
use. The following paragraphs detail various methods of 
checking semiconductor devices. 



Transistor Checks. Transistor defects usually take the 
form of the transistor opening, shorting, or developing 
excessive leakage. The best method of checking transistors 
is by direct substitution. Be sure the voltage conditions of 
the circuit are not such that a replacement transistor might 
also be damaged. If substitute transistors are not available, 
use a dynamic tester (such as a Tektronix Type 575). 

Static-type testers are not recommended since they do 
not check the device under operating conditions. However, 
if no other tester is immediately available, an ohmmeter 
will usually detect catastrophic failures in a transistor. As a 
general rule, use the R X Ik range where the current is 
usually limited to less than 2 mA and the internal voltage is 
usually 1 1/2 volts. Check the current and voltage of the 
ohmmeter by inserting a multimeter between the ohmmeter 
leads and measuring the current and voltage of the various 
ranges. When it has been determined which ohmmeter 
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ComposiNon Resistors: 



Metal-Film Resistors: 



Ceramic Capacitors: 




Resistor and Capacitor Color Code 



00 and 0 — 1st, 2nd and 3rd significant figures; 
— multiplier; — tolerance; 

— temperature coefficient. 



Color 


Signifi- 

cant 

Figures 


Multiplier 


Tolerance | 


Resis- 

tors 


Capaci- 

tors 


Resis- 

tors 


Capaci- 

tors 


Silver 


... 


10-2 


... 


±10% 




Gold 


... 


10-1 




±5% 




Black 


0 


1 


1 


— 


±20% or 
2pF* 


Brown 


1 


10 


10 


±1% 


±1% or 
0.1 pF* 


Red 


2 


102 


1Q2 


±2% 


±2% 


Orange 


3 


102 


10“ 


±3% 


±3% 


Yellow 


4 


10‘ 


IQi 


±4% 


+ 100% 
-0% 


Green 


5 


10= 


10= 


±0.5% 


±5% or 
0.5 pF* 


Blue 


6 


10“ 


10“ 




... 


Violet 


7 








... 


Gray 


8 




10-2 




+80% 
-20% 
or 0.25 pF* 


White 


9 


— 


10-1 


— 


±10% or 
1 pF* 


(none) 


— 


— 


* - - 


±20% 


±10% or 
1 pF* 



*For capacitance of 1 0 pF or less. 



NOTE: and/or color code for capacitors depends upon 

_manufocluier__^ond_cagaclfor_Jype^__^Jay^^^no^^be_gresenf^Jn$^^ 



Fig. 4-3. Standard EIA color coding for resistors and capacitors. 



ranges will not harm the transistor, use those ranges to 
measure the transistor's resistance. Check the resistance in 
both directions through the junctions as listed in Table 4-2. 



TABLE 4-2 

Transistor Resistance Checks 



Ohmmeter 

Connections^ 


Resistance Readings That Can Be 
Expected Using the R X Ik Range 


Emitter-Collector 


High readings both ways (about 60 kS2 
to 500 kS2). 


Emitter-Base 


High reading one way (about 200 kS2 
or more). Low reading the other way 
(about 400 S2to 2.5 kS2). 


Base-Collector 


High reading one way (about 500 kS2 
or more). Low reading the other way 
(about 400 L2 to 2.5 kS2). 



Ijest prods from the ohmmeter are first connected one way to the 
transistor leads, then the test prods are reversed (connected the 
other way). Thus, the effects of the polarity reversal of the voltage 
applied from the ohmmeter to the transistor can be observed. 



Integrated Circuit Checks. Integrated circuits are best 
checked by direct substitution. If a replacement is not avail- 
able, check the input and output logic levels (in the circuit) 
with an oscilloscope or a high-impedance voltmeter. 

Diode Checks. Diodes (except for tunnel diodes) can 
easily be checked for an open or shorted condition by 
measuring the resistance between terminals after unsolder- 
ing one end of the component. Use a resistance scale with 
an internal voltage between 800 mV and 3 volts. The resis- 
tance should measure very high (in megohm range) in one 
direction and low in the other. 



Power Supply Voltage Checks 

Power supply voltages and ripple should be checked be- 
fore detailed circuit troubleshooting is performed. Erratic 
operation may be due to intermittent failure of power sup- 
ply regulation. This type of failure can often be disclosed 
by observing each regulated voltage while varying the AC 
input voltage through the equipment operating range. An 
autotransformer can be inserted between the line source 
and the Type 230 to permit the input voltage variation. 
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SYSTEM TROUBLESHOOTING 

General 

This procedure is based on a package concept. That is, 
the system may be divided into three packages as follows; 

Programming Package 

The programming package is the Type 241 Programmer. 

Measurement Package 

The measurement package is composed of a Type 230 
Digital Unit, a Type 568 Oscilloscope a Type 3S5 or Type 
3S6 Programmable Sampling Unit, and a Type 3T5 or Type 
3T6 Programmable Sampling Sweep. The Programmable 
Sampling Unit is equipped with two sampling heads. 

Auxiliary Package 

This includes other equipment used for signal generation 
pertinent to the test process. An example of this type of 
equipment may be the Type 1 14 Pulse Generator. 

Troubleshooting the Measurement Package 

Troubleshooting of the Type 230 and Type 
568/3S5/3T5 combination can be simplified by checking 
the operation of each unit separately in internal mode and 
then as a system by including the Type 241 for external 
programming. If the trouble is apparent in an instrument 
other than the Type 241 , refer to its instruction manual. 

If difficulty is encountered while attempting to make a 
test via external programming, set the Type 568 plug-in 
units and Type 230 to internal mode and attempt to dupli- 
cate the test by front-panel means. If the problem does not 
disappear, the trouble is probably one of the following: 

a. Type 230-Type 568 signals. For the most part these 
signals are conducted via rear-panel connector J101. If a 
good replacement cable is available, substitute the good 
cable. If the trouble is not obviously restricted to one of 
the two instruments monitor the signals through J101 with 
a test oscilloscope. 

b. Type 230. The Type 230 requires five signals from 

the Type 568: 568 GATE (J101-21), 568 SWEEP 

(J101-20), 568 A SIGNAL (J101-11), 568 B SIGNAL 
(J101-23), and 568 CLOCK (J101-35). Although there are 
many other important lines between the two instruments, 
these five are absolutely necessary for the Type 230 to 
function. If these signals are present at the J101 input to 
the Type 230 and the instrument fails to make any meas- 
urement, the trouble is in the Type 230. If the Type 230 
makes inaccurate measurements (for example, improper 
decimal position or units of measure) the trouble can be in 
either instrument, and the remainder of the J101 lines 
should be checked. See the Type 230 instruction manual 
for further details regarding internal troubleshooting. 

c. Vertical and Horizontal plug-in units. If either of the 
units does not operate properly in either internal or exter- 



nal mode, consult the instrument instructions manual for 
detailed troubleshooting procedures. 

d. Type 568. The Type 568 serves as a display unit for 
the Type 230 and the vertical and horizontal plug-in units. 
It also conveys signals from the plug-in units to the Type 
230 and outside the instrument. If the trouble does not 
appear to be in the Type 230 or the oscilloscope plug-in 
units, the Type 568 should be checked for proper opera- 
tion. 

e. Fixturing. Although the fixturing device(s) is con- 
sidered part of the auxiliary package, improper operation of 
this equipment can affect the measurement package. If 
possible, bypass the fixturing device when troubleshooting 
the measurement package. If the measurement package 
operates correctly when the fixture is bypassed, the trouble 
is isolated to the fixture. 

If the measurement package malfunctions when exter- 
nally programmed, but operates correctly while controlled 
by front-panel means, the trouble is located in another 
package or in the control signals between the measurement 
package and the Type 241 . These signals are as follows: 

a. 230 PRINT COMMAND (J204-27). Without this sig- 
nal, the Type 241 cannot complete its operation in the 
Automatic Sequence mode. 

b. 230 MINUS TRIGGER (J204-30). When the Type 
230 Triggered Measurement switch is On, the instrument is 
dependent upon the Type 241 for a trigger to initiate each 
test. If the Type 230 operates correctly in the untriggered 
mode and does not operate in the triggered mode, check for 
a trigger from the Type 241 . 

c. READ RED, YELLOW, GREEN (J204 pins 19, 20, 
21 respectively.) If a stop is selected in the Type 241 and 
the corresponding limit signal is true the Type 241 will 
stop as directed. Hence, an erroneous output from one of 
these lines can cause an undesired stop. The Type 230 and 
Type 241 Limit Lamps operated in unison. Eailure in one 
or the other of these circuits is apparent from improper 
operation of the limit lamps. 

Troubleshooting The Programming Package (Type 
241 ) 

Sometimes by grounding a gate or flipflop input or out- 
put where a true is required, a defect can be isolated to a 
particular area 

Ascertaining the mode in which a problem exists may be 
helpful in localizing the trouble. Examples of this type of 
isolation are listed as follows: 

Manual Sequence Mode 

a. Does not advance when the Advance button is pressed. 
Check Q84 and U24B. Removing and re-inserting Q84 pre- 
sents a momentary false to one input of U24B and an ad- 
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vance is the result if U24B is good. If U24B checks good and 
removing and re-inserting Q84 produces an advance, it may 
be an indication that Q84 is shorted. Momentary grounding 
of Pin 5 of U24B should advance the Type 241 to the next 
test each time grounding is accomplished. 

b. Selects Test Number 1 only and will not advance. 
This indicates that U90 output is held true preventing the 
flipflop from clocking the next flipflop. Check U90. Other 
flipflop failures can be determined by checking for proper 
binary outputs. 

c. Advances but skips test(s) : 

Even or Odd Gates. If only even test numbers are 
sequenced every other time the Advance button is pressed, 
check Q33-Q34 Gate Q34 collector may be held false or 
Q33 collector held true. 

If only Odd test numbers are sequenced every other time 
the Advance button is pressed, check 030-031 Gate. 031 
collector may be held false or 030 collector held true. 

If Even and Odd tests are paired alternately every other 
time the Advance button is pressed, either 031 or 034 may 
be saturated holding its collector true. 

Decoder Gates. Refer to the Decoder section of the 
Logic Diagram (diagram 5). Each gate is numbered with 
respect to its test number responsibility. Observe the opera- 
tion of the Active lamp. A faulty indication aids in local- 
izing the trouble. 



Examples; 

If Test Numbers 8, 9, 10 and 1 1 fail to display, this may 
be the result of failure in 052 circuitry. 

If Test Numbers 10 and 11 fail to display, this may be 
the result of failure in 047 circuitry. 

If Test Number 1 1 fails to display, this may be the result 
of failure in Oil circuitry. Thus the Type 241 itself will 
indicate where the trouble is in the Decoder circuit. 

Reset Single Shot. If pressing the Reset button does not 
return the Type 241 to Ready, 089 may be saturated, hold- 
ing its collector true Thus, the sequence counter will not 
reset. If 089 collector is held false (open) the sequence 
counter is held in the Ready state. 

Automatic Sequence Mode 

Troubleshooting in this mode is similar to Manual Se- 
quence mode, except that PRINT COMMAND from the 
Type 230 is used. After the Advance button has been pres- 
sed and a measurement has been made, the Type 230 will 
deliver a PRINT COMMAND to automatically sequence the 
Type 241. 

If this mode operates similar to the Manual Sequence 
mode, check for the absence of PRINT COMMAND. 

It must be remembered that the above troubleshooting 
information is in the form of suggestions and does not sub- 
stitute for an intuitive and knowledgeable approach which 
is required for complete troubleshooting. 



NOTES 




PIN NO. 





H 

I 

O 

cc 


II 


A 0% POSITION 8 




A 0% POSITION 4 


amm 


A 0% POSITION 2 




A 0% POSITION 1 


umm 


A 0% POSITION 0.5 




A 0% PEAK 4 cm 


mmm 


A 0% PEAK 2 cm 


EBB 


VOLTS 


BBB 


A 100% POSITION 8 


BBB 


A 100% POSITION 4 


BBB 


A 100% POSITION 2 


6 


A 100% POSITION 1 


4 


A 100% POSITION 0.5 


BBB 


A 100% PEAK 4 cm 


BBB 


A 100% PEAK 2 cm 


BBB 


A CHOP 


BBB 


PROGRAM COMMON 




PROGRAM COMMON 




B0% POSITION 8 


BBB 


B 0% POSITION 4 


BBB 


B 0% POSITION 2 


BBB 


B 0% POSITION 1 


BBB 


B 0% POSITION 0.5 


BBB 


B 0% PEAK 4 cm 


BBB 


B 0% PEAK 2 cm 


BBB 


MEASURE AVERAGE 


78 


B 100% POSITION 8 




B 100% POSITION 4 




B 100% POSITION 2 




B 100% POSITION 1 




B 100% POSITION 0.5 




B 100% PEAK 4 cm 


64 


B 100% PEAK 2 cm 


BBB 


B CHOP 


BBB 


PROGRAM COMMON 


BBB 


PROGRAM COMMON 







START B CHANNEL 



START HORIZ mm 



START % BETWEEN 



START mm BELOW 



START OFFSET 
FROM 100% 



START MINUS SLOPE 



START SECOND SLOPE 



RESET INHIBIT 



START OFFSET 80 



START OFFSET 40 



START OFFSET 20 



START OFFSET 10 



START OFFSETS 



START OFFSET 4 



START OFFSET 2 



START OFFSET 1 



PROGRAM COMMON 



PROGRAM COMMON 



STOP B CHANNEL 



STOP HORIZ mm 



STOP % BETWEEN 



STOP mm BELOW 



STOP OFFSET 
FROM 100% 



STOP MINUS SLOPE 



STOP SECOND SLOPE 



EXT SCALE 



STOP OFFSET 80 



STOP OFFSET 40 



STOP OFFSET 20 



STOP OFFSET 10 



STOP OFFSET 8 



STOP OFFSET 4 



STOP OFFSET 2 



STOP OFFSET 1 



PROGRAM COMMON 



PROGRAM COMMON 



EXT-F2 



UPPER MINUS 



UPPER 2000 



UPPER 1000 



UPPER 800 



UPPER 400 



UPPER 200 



UPPER 100 



UPPER 80 



UPPER 40 



UPPER 20 



UPPER 10 



UPPER 8 



UPPER 4 



UPPER 2 



UPPER 1 



PROGRAM COMMON 



PROGRAM COMMON 



EXT-F5 



LOWER MINUS 



LOWER 2000 



LOWER 1000 



LOWER 800 



LOWER 400 



LOWER 200 



LOWER 100 



LOWER 80 



LOWER 40 



LOWER 20 



LOWER 10 



LOWER 8 



LOWER 4 



LOWER 2 



LOWER 1 



PROGRAM COMMON 



PROGRAM COMMON 



Right side of Interconnector circuit board 
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(viewed from rear). 



O 

Left side of Interconnector circuit board (viewed from rear). 
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J204 J214 



PIN NO. 




right'' 


CONTROL 

BOARD 


LAMP 

DRIVER 


J303 


1 


1 


1 


1 


1 


1 




PIN NO. 




r- 

H 

I 

O 

cc 


1 


1 


DECIMAL 2 
























1 


A PLUS POLARITY 


IB 


B 


2 


DECIMAL 3 
























2 


A SENSITIVITY 4 




B 


3 


DECIMAL 4 
























3 


A SENSITIVITY 2 


IB 


B 


4 


NIXIE 'V 
























4 


A SENSITIVITY 1 


'1^ 


B 


5 


NIXIE 'S' 






















5 


A OFFSET 800 


B 




6 


NIXIE 'M' 






















6 


A OFFSET 400 


B 




7 


NIXIE '/Li' 






















7 


A OFFSET 200 


B 




8 


NIXIE 'N' 






















8 


A OFFSET 100 


B 




9 


HIGH SPEED 






















9 


A OFFSET 80 


B 




m 
























IQ 


A OFFSET 40 






D 
























D 


A OFFSET 20 






Q 
























B 


A OFFSET 10 


m 




m 
























IQ 


A OFFSET 5 


B 




D 
























m 


B OFFSETS 






B 


A CHOP 






















IQ 


SMOOTH 


HQ 




B 


BCHOP 






















IQ 


A AUTO CAL GNd3 






B 


230 PROG COMMON 






















D 


A AUTO CAL3 






B 


Chassis Ground 






■ 


■ 














IQ 


B AUTO CAL3 






B 


READ RED 






' 
















IQ 


B PLUS POLARITY 


m 






READ GREEN 




■ 


□ 




















B SENSITIVITY 4 


1^ 




B 


READ YELLOW 






C 
















m 


B SENSITIVITY 2 


1^ 






+50 V 






















Q 


B SENSITIVITY 1 


B 






+ 12 V 


■ 




■ 
















Q 


B OFFSET 800 


Bl 




B 


+3.8 V 




m 




r 














m 


B OFFSET 400 






B 


-3.5 V 




0 




m 










■ 


■ 


B 


B OFFSET 200 


Bl 






-50 V 
























B OFFSET 100 


Bl 




B 


230 PRINT COMMAND 


■ 




















a 


B OFFSET 80 


Bl 






EXT HOLD 






















ea 


B OFFSET 40 


Bl 




B 


PLUS TRIGGER 
























s 


B OFFSET 20 


1^ 




g] 


230 MINUS TRIGGER 




V 




















B OFFSET 10 


Bl 




B 


SWEEP SPEEDUP 






















B 










SWEEP RESET 
























+300 V 








A CHOP DRIVE 






■ 


















+ 125 V 






m 


BCHOP DRIVE 


■ 


■1 


■1 


m 














Bl 


-12.2 V 








Ground 


J 




□ 




















-100 V 






1^ 


Ground 


■ 




■1 




















Ground 







^Right side of Interconnector circuit board (viewed from rear). 
^Not used in the Type 241/R241. 
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J224 J303 



PIN NO. 




t— 

H 

I 

O 

QC 


CONTROL 

BOARD 


1 


■ 


PIN NO. 




t— 

H 

X 

O 

cc 


CONTROL 

BOARD 


J204 


1 


1 


1 


1 


1 


1 


1 


DECADE 10“® 


m 


B 






1 


REMOTE ADVANCE 


B 


m 
















2 


DECADE 10“^ 


E 


■ 






2 


REMOTE RESET 


■ 


















B 






■ 






3 


SPARE 1 (PIN 3) 


D 


















4 


DECADE 10“'' 


& 


r 






4 


SPARE 2 (PIN 4) 


m 


















5 


DELAY 200 










5 


SPARE 3 (PIN 5) 


B 


















6 


MULTIPLIER 4 


D 








6 


SPARE 4 (PIN 6) 


B 


















7 


MULTIPLIER 2 


B 








7 


SPARE 5 (PIN 7) 




















8 


MULTIPLIER 1 


m 








8 


SPARE 6 (PIN 8) 




















9 


DELAY 8000 


B 








9 


SPARE 7 (PIN 9) 








□ 






r 






m 


DELAY 4000 


Q 








B 


SPARE 8 (PIN 10) 


B 


















D 


DELAY 2000 


B 






B 


SPARE 9 (PIN 11) 




















□ 


DELAY 1000 


B 








B 


SPARE 10 (PIN 12) 


B 


















B 


DELAY 800 










B 


SPARE 11 (PIN 13) 


m 


















D 


DELAY 400 


B 








B 


SPARE 12 (PIN 14) 


B 


















m 


SWEEP RESET 








B 


SPARE 13 (PIN 15) 


Q 


















B 


DELAY 100 


B 








B 


SPARE 14 (PIN 16) 


Q 


















D 


SWEEP SPEEDUP 










B 


ENABLE 1 


B 


B 
















m 


3T5/3T6 PROG COMMON 


B 


03 






B 


ENABLE 2 


B 


B 
















B 


DELAY 80 


33 








19 


ENABLE 3 




M 


















DELAY 40 


22 








20 


ENABLE 4 




E 
















B 


DELAY 20 


20 








21 


ENABLE 5 




N 
















s 


DELAY 10 


18 








22 


ENABLE 6 




F 


















DELAY 8 


16 








23 


+12 V 




AS 


23 














B 


DELAY 4 


24 








24 


ENABLE 7 




0 
















B 


DELAY 2 


26 








25 


-3.5 V 




AT 


25 
















DELAY 1 


28 








26 


ENABLE 8 




G 
















m 












27 


ENABLES 




P 
















s 


Ground 










28 


ENABLE 10 




H 


















+3.6 V 










29 


ENABLE 11 




Q 




























30 


ENABLE 12 




1 
















B 












31 


ENABLE 13 




R 




























32 


ENABLE 14 




J 




























33 


A CHOP DRIVE 






33 














Bi 












34 


BCHOP DRIVE 






34 














11 












35 


ENABLE 15 




S 


















Ground 










36 


Ground 





















^ Right side of Interconnector circuit board (viewed from rear). 
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h'ig. 4-S. Control circuit board showing component locations. 
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'V Orn on wht 

'5‘ Brn on wht 
' 6 ' BIk-brn on wht 

”9' Yel on wht 
'10' BIk on wht 



'17' Grn on wht 
'18' Brn on wht 

'21' Orn on wht 
'22' Blk-orn on wht 

'25' Blu on wht 
'26' Blk'brn on wht 



'13' Blu on wht '29' Gry on wht 

'14' BIk-ornonwht '30' BIk - 9 m on wht 



'33' Red on wht 
'34' Blk red on wht 

'37' BIk-bIkonwht 
'38' Blu-Qrn-blk on wht 

'41' Orn on wht 
'42' Gry on wht 

'45' Grn on wht 
'46' BIk-yel on wht 



'49' 

'50' 



Yel on wht 
BIk-orn on wht 



'53' Red on wht 
'54' BIk-brn on wht 

'57' Grn on wht 
'58' BIk-grnonwht 

'61' Vioonwht 
'62' Gry on wht 



'65' Red on wht 
' 66 ' BIk-brn on wht 

'69' Blk-blkonwht 
'70' BIk on wht 

'73' Orn on wht 
'74' BIk-orn on wht 

'77' Grn on wht 
'78' Blu on wht 




'I' BIk-brn on wht I 

q 

J’ BIk red on whtj 
'K' BIk-ornonwht! 

L BIk-yel on wht I 
'M' BIk-grn on whtl 
'N' BIk-blu on wht I 

H 

O Blk-vk> on wht. 



- 4X|VSBBH£tigiBXaXK4¥4UBllX» 

TI* 1 ^ eB.XAX • MMK'XXXKIIliBK- 

;;:x?::£XBIaii<««x4babbbx4ima«k4 4 • ^xaIxxmh- 

*>'• • tZrX)IBHMeX'*XWX>*vW4¥HftXAXiic«iiiti.£r. 

XtC^SSXBAiZBNXZAXBSaMH-iABE'liM^- 4SBBXX7ZXU*W 

?;«TT3X<lBRBKXBICaRK»/:^lC- » • AK* • tXBS: 

^RrSIBB3BRKXKBMlBKBlS> ■ ■ MXI* 

AXXaHIMKAU*IMUMUMSI'«a;^IBMXVB«XMIMiiMXVAX 
•'vr*3*XKBE4nKKlHKNaaHaX|ii)|MiiKXaKeK«Ii 

• BXXSXaVlAaaiXXaBlaKliaXKaiaxe a MMe vliiaaMRXe 

‘XE.-Rni^ERBKeKKBEPCaMXXa*:* aa •KvaaeaBMX 

• IfA - aAaji3B<v¥aiA«CXtlMH¥aMaaMaa¥vaaA2*0'e 
■ ‘"'T'RXrr •XaBB''TBBRRaTI*¥BlB<ai*«B*iH*ia 






tvi'':SKitAraAixeXaiiXAaiiaiiMieA«iiif> 

*»tCt4Xalaie|ffi«aX>aXeieaa’Xeeaia«lUMaL* 



Atir . in# rei.cgCi > KaRRICR e •iaaMVXXXiXIIHBVK 
■:!» R f xy. R** • X KB a aif>»l»» axiixaiixitiax 
.2>A9*'S¥fMBai(F.XXKlEyX4l¥afiBfeXXiiavaxaXx 
9Ka:XXKE*FKX'^kT'»*»’»E»li’!'?'E*k7*»#a4TXXXMXMXX 
XiaSXXYAlX^yX>X>.*X«XXXayXXaXaXaMXXHXBXlX 



'3' Ret! on wht 
'4' BIk-red on wht 

'7' BIk-bIk on wht 
' 8 ' Blu-ern-bik on wht 

'11' Grn on wht 
'12' Gry on wht 

'15' Vioonwht 
'16' BIk-yel on wht 



'19' Yel on wht 
'20' BIk-yel on wht 

'23' Red on wht 
'24' BIk-red on wht 

'27' Vioonwht 
'28' Orn-bik-brn on wht 

'31' BIk on wht 
'32' BIk-blu on wht 



'36' Brn on wht 
'36' BIk-brn on wht 

'39' Vio-flrn-bik on wht 
'40' BIk on wht 

'43' Yel on wht 
'44' BIk-orn on wht 

'47' Vio on wht 
'48' BIk-yel on wht 



*51' Orn on wht 
'52' BIk-red on wht 

'55' Brn on wht 
'56' Orn-bIk-brn on wht 

'59' Blu on wht 
'60' BIk-blu on wht 

'OB' BIk on wht 
'64' BIk-red on wht 



'67' Brn on wht 
' 68 ' Blu-grn-bik on wht 

'71' Vio-grn-bik on wht 
'72' Grn on wht 
'75' Yel on wht 
'76' BIk-yel on wht 

'79' Vk) on wht 
'80' BIk-yel on wht 



Kig 4-7. Ixft side of Interconnectoi circuit board (as viewed from the rear) showing wiring color cf>de. 
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SECTION 5 

PERFORMANCE CHECK 



Type 241/R241 



Change information, if any, affecting this section will be found at the rear of the manual. 



General Information 

This section of the manual provides a procedure for 
rapidly checking the performance of the Type 241. The 
procedure is intended to check the operation of the instru- 
ment by the use of front-panel controls only. 

Performance of the Type 241 should be checked after 
each 1000 hours of operation, or at least once every six 
months, to assure that it is operating properly and accurate- 
ly. Failure to meet the performance requirements given in 
this procedure indicates the need for internal trouble- 
shooting. 

EQUIPMENT REQUIRED 

The following items of equipment are required for a 
complete performance check of the Type 241 . All items are 
assumed to be calibrated and operating correctly. 

1. Oscilloscope to provide measurement information to 
the Type 230. Tektronix Type 568 with programmable 
sampling plug-in units, such as the Type 3S5 Sampling 
(vertical) unit equipped with Type SI Sampling Heads, and 
Type 3T5 Sampling Sweep unit recommended. 

2. Type 230 Digital Unit to provide a readout for the 
Type 568. 

3. Interconnecting cables: 

J201 Cable, Tektronix Part Number 012-0131 -00. 

J202 Cable, Tektronix Part Number 012-0131 -00. 

J203 Cable, Tektronix Part Number 012-0131 -00. 

J204 Cable, Tektronix Part Number 012-0131 -01 . 

J214 Cable, Tektronix Part Number 012-0131 -00. 

J224 Cable, Tektronix Part Number 01 2-0131 -00. 

PERFQRMANCE CHECK PRQCEDURE 
Preliminary Procedure 

a. Connect the seven 36-pin interconnecting cables using 
the procedure given in Section 2 under First-Time Opera- 
tion. 

b. Insert the sampling vertical unit (with sampling 
heads) and the horizontal plug-in unit into the Type 568. 

c. Connect the Type 230 and Type 568 to a suitable 
power source and turn on all of the equipment. 

d. Remove ail of the program cards from the Type 241 . 



e. Set the front-panel controls of the equipment as 



follows: 

Type 241 

Test Mode Single 

All Pushbuttons Released 

T ype 568 

Type 3S5 Mode switch Ext Prog 

Type 3T5 Program Selector Ext 
Trigger Mode Int 

Sensitivity Clockwise 

T ype 230 

Measurement Mode Ext 

Triggered Measurement Off 

Display Time Clockwise 



Fig. 5-1 shows the equipment setup for the performance 
check. 

1. Check Internal Program Mode 

a. Check that the Type 241 Ready lamp is illuminated. 
Check that similar Limit lamps of the Type 241 and Type 
230 are illuminated. 

b. Switch the Type 3T5 Program Selector switch to Int. 
The Type 241 Ready lamp should turn off and the Limit 
lamps should remain illuminated. 

c. Remove the Type 3T5 plug-in unit. The Type 241 
Ready lamp should illuminate. 

d. Switch the Type 230 Measurement Mode switch to 
Time. The Type 241 Ready lamp and Limit lamp should 
both turn off. Re-insert the plug-in unit and return its Pro- 
gram Selector switch to Ext. Return the Type 230 Measure- 
ment Mode switch to Ext. Prog. 

2. Check Single (Select Test) Mode 

a. The Ready lamp should be illuminated. 

b. Press each Test button in turn. Check that the cor- 
responding Active lamp is illuminated and that the Ready 
lamp remains illuminated. 

c. Pull the Type 3T5 out of the oscilloscope and repeat 
step 2b. Check that the Type 241 still operates properly. 
Return the Type 3T5 to its proper place in the oscilloscope. 



@ 
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Performance Check— Type 241/R241 



Type 241 
Programmer 



Type 568 
Oscilloscope 



Type 230 
Digital Unit 



Empty 

Program 

Card 



W.WjW 




Interconnecting 
Cables 17 required! 




Tin. 5-1 . Pcirormancc C'lwck Tesi Setup. 



3. Check Manual Sequence Mode 

a. Check Advance. Set the TyiJO 241 Test Mode switch 
to Manual Sequence and check that the Ready latnp is 
illuminated. Release all Test pushbuttons. Press the 
Advance button Check that the Ready lamp goes out and 
that Active lamp number 1 is illuminated Press the 
Advance button repeatedly. The next Active lamp in 
sequence illuminates and the preceding lamp goes out each 
time the Advance button is pressed Check that the Ready 
lamp illuminates when the Advance button is pressed tol- 
lowint] Tc3sI number 1 5. 

b. Check Reset. Press the Advance button. Active lamp 
number 1 will illuminate. Press the Reset button and check 
that the Ready lamp illuminates arxl that no Active latup is 
illuminated. Advance to Test numbers 2 through 15 in suc- 
cession. At each test, check that the Reset button returns 
the Type 241 to the Ready condition. 

4. Check Automatic Sequence Mode 

a. Set the Type 241 Test Mode switch to Autotrratic 
Sequence. Adjust the Type 230 Display Time control so 
that the Type 2.30 Ready lamp Hashes approximately once 
each second, 



b. Press the Typo 241 Advarree button once and check 
that each Active lamj) illuminates automatically in sequence 
and that the Ready lamp illuminates after test nutnter 15 

NOTE 

In this and the following sei|uence type operations, 
Active lamp number 1 will illuminate for a shorter 
period of time than the display time. This is a normal 
condition. 

5. Check Select Last Test 

a. Actuate Test number 1 pushbutton. Press the Ad 
vance button and check that Active lamp number 1 
illuminates momentarily, then the instrument returns to 
Ready. 

b. Actuate Test number 2 pushbutton. Press the Ad- 
vance button and check that Test number 2 is the last test 
that sequences before the Ready lamp illuminates. 

c. Continue in this manner until all 15 tests have been 
checked 

6. Check Stop Sequence 

a. Within Limits 
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Performance Check— Type 241/R241 



A program card should be set up for this test, insert 5 
diodes as follows: 

Limits only 

Upper + (no diode) 

3000 



Insert the program card into Test position No. 12. 
Release all Test pushbuttons and actuate the Within Limits 
Stop Sequence pushbutton. Set the Type 230 Display Time 
control fully counterclockwise. Press the Advance button. 
The Type 241 should commence automatic sequencing and 
stop at Test No. 12. 

NOTE 

Sequencing while the Within Limits Stop Sequence 
pushbutton is actuated is dependent on the occurence 
of out-of-limit conditions. Normally with no program 
cards except the one Sample Program card in the 
instrument, random noise will produce the required 
out-of-limit conditions. 

Release the Within Limits Stop Sequence pushbutton. 
Press the Advance button. Automatic sequencing should 
continue through reset. 



Remove the program card and modify the program as 
follows: 

Limits only 

Upper — 

Lower -i- (no diode) 

Insert the program card into Test position No. 12. Set 
the Test Mode switch to Single and actuate the No. 1 2 Test 
pushbutton. The Above Upper Limit and Below Lower 
Limit lamps should intermittently illuminate. 

b. Above Upper Limit 

Release the Test pushbutton. Switch the Test Mode 
switch to Automatic Sequence, actuate the Above Upper 
Limit switch and press the Advance button. The Type 241 
should start sequencing and stop at the Sample Program on 
the red (Above Upper Limit) condition. 

c. Below Lower Limit 

Release the Above Upper Limit switch and actuate the 
Below Lower Limit switch. Press the Reset button, then the 
Advance button. The Type 241 should sequence to the 
Sample Program and stop on the yellow (Below Lower 
Limit) condition. 




ABBREVIATIONS AND SYMBOLS 



A or amp 


amperes 


L 


inductance 


AC or ac 


alternating current 


\ 


lambda — wavelength 


AF 


audio frequency 


» 


large compared with 


a 


alpha— common-base current amplification factor 


< 


less than 


AM 


amplitude modulation 


LF 


low frequency 




approximately equal to 


>9 


length or long 


B 


beta — common-emitter current amplificotion factor 


LV 


low valtage 


BHB 


binding head brass 


M 


mega or 10^ 


BHS 


binding head steel 


m 


mill! or 10"^ 


BNC 


baby series ‘N” connector 


Mi2 or meg 


megohm 


X 


by or times 


A 


micro or 10"* 


C 


carbon 


me 


megacycle 


C 


capacitance 


met. 


metal 


cap. 


capacitor 


MHz 


megahertz 


cer 


ceramic 


mm 


millimeter 


cm 


centimeter 


ms 


millisecond 


comp 


composition 


— 


minus 


conn 


connector 


mtg hdw 


mounting hardware 


— 


cycle 


n 


nano or 10“"^ 


c/s or cps 


cycles per second 


no. or ^ 


number 


CRT 


cathode-ray tube 


ns 


nanosecond 


csk 


countersunk 


OD 


outside diameter 


A 


increment 


OHB 


oval head brass 


dB 


decibel 


OHS 


oval head steel 


dBm 


decibel referred to one milliwatt 


n 


omega — ohms 


DC or dc 


direct current 


0> 


omega — angular frequency 


DE 


double end 


p 


pico or 10"*^ 


0 


degrees 


/ 


per 


°c 


degrees Celsius {degrees centigrade) 


% 


percent 


°F 


degrees Fahrenheit 


PHB 


pon heod brass 


°K 


degrees Kelvin 


d> 


phi — phase ongle 


dia 


diameter 


7T 


pi— 3.1416 


-r- 


divide by 


PHS 


pan head steel 


div 


division 




plus 


EHF 


extremely high frequency 


+ 


plus or minus 


elecf. 


electrolytic 


PIV 


peak inverse voltage 


EMC 


electrolytic, metal cosed 


pisk 


plastic 


EMI 


electromagnetic interference (see RFI) 


PMC 


paper, metal cosed 


EMT 


electrolytic, metal tubular 


poly 


polystyrene 


g 


epsilon — 2.71828 or % of error 


prec 


precision 


> 


equal to or greater than 


PT 


paper, tubulor 


< 


equal to or less than 


PTM 


poper or plostic, tubulor, i 


ext 


external 


pwr 


power 


F or f 


farad 


Q 


figure of merit 


F & 1 


focus and intensity 


RC 


resistonce copocitonce 


FHB 


flot head brass 


RF 


radio frequency 


FHS 


flat head steel 


RFI 


rodio frequency interferenc 


Fil HB 


fillister head brass 


RHB 


round head bross 


Fi! HS 


fillister head steel 


0 


rho — resistivity 


FM 


frequency modulation 


RH5 


round heod steel 


ft 


feet or foot 


r/min or rpm 


revolutions per minute 


G 


gigo or 10*^ 


RMS 


root mean square 


g 


acceleration due to gravity 


s or sec. 


second 


Ge 


germanium 


SE 


single end 


GHz 


gigahertz 


Si 


silicon 


GMV 


guoronteed minimum value 


SN or S/N 


serial number 


GR 


General Rodio 


« 


small compared with 


> 


greater than 


T 


tera or 10'^ 


H or h 


henry 


TC 


temperature compensated 


h 


height or high 


TD 


tunnel diode 


hex. 


hexagonal 


THB 


truss head brass 


HF 


high frequency 


e 


theta — angular phase dispi 


HHB 


hex head brass 


thk 


thick 


HHS 


hex head steel 


THS 


truss head steel 


HSB 


hex socket brass 


tub. 


tubular 


HSS 


hex socket steel 


UHF 


ultra high frequency 


HV 


high voltage 


V 


volt 


Hz 


hertz (cycles per second) 


VAC 


volts, alternating current 


ID 


inside diameter 


vor 


variable 


IF 


intermediate frequency 


VDC 


volts, direct current 


in. 


inch or inches 


VHF 


very high frequency 


incd 


incandescent 


VSWR 


voltage standing wave rati 


00 


infinity 


W 


watt 


int 


internal 


w 


wide or width 


J' 


integral 


w/ 


with 


k 


kilohms or kilo (10^) 


w/o 


without 


k 


kilohm 


WW 


wire-waund 


kc 


kilocycle 


xmfr 


transformer 


kHz 


kilohertz 








PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local Tektronix, Inc. Field 
Office or representative. 

Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important, when 
ordering parts, to include the following information in your order: Part number, instrument 
type or number, serial or model number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or improved part, your 
local Tektronix, Inc. Field Office or representative will contact you concerning any change 
in part number. 



XOOO 
00 X 

* 000 - 0000-00 
Use 000-0000-00 

O 



SPECIAL NOTES AND SYMBOLS 

Part first added at this serial number 
Part removed after this serial number 

Asterisk preceding Tektronix Part Number indicates manufactured by 
or for Tektronix, Inc., or reworked or checked components. 

Part number indicated is direct replacement. 

Screwdriver adjustment. 

Control, adjustment or connector. 
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SECTION 6 

ELECTRICAL PARTS LIST 



Values are fixed unless marked Variable. 

Tektronix Serial/Model No. 

Ckt. No. Part No. Eff Disc 

Bulbs 



Description 



B1 


150-0046-00 


B2 


150-0046-00 


B3 


150-0046-00 


B4 


150-0046-00 


B5 


150-0046-00 


B6 


150-0046-00 


B7 


150-0046-00 


B8 


150-0046-00 


B9 


150-0046-00 


BIO 


150-0046-00 


Bll 


150-0046-00 


B12 


150-0046-00 


B13 


150-0046-00 


B14 


150-0046-00 


B15 


150-0046-00 


B19 


150-0043-00 


B104 


150-0066-00 


B114 


150-0065-00 


B124 


150-0064-00 



Tolerance ±20% unless otherwise indicated. 



Cl 


283-0004-00 


C2 


283-0004-00 


C3 


283-0004-00 


C4 


283-0004-00 


C5 


283-0004-00 


C6 


283-0004-00 


C7 


283-0004-00 


C8 


283-0004-00 


C9 


283-0004-00 


CIO 


283-0004-00 



Incandescent #21070 
Incandescent #21070 
Incandescent #21070 
Incandescent #21070 
Incandescent y^21070 

Incandescent #21070 
Incandescent #21070 
Incandescent #21070 
Incandescent #21070 
Incandescent #21070 

Incandescent #21070 
Incandescent #21070 
Incandescent #21070 
Incandescent #21070 
Incandescent #21070 

Incandescent, Assembly 
Incandescent, 10 V, 40 mA, red lens 
Incandescent, 10 V, 40 mA, green lens 
Incandescent, 10 V, 40 mA , amber lens 

Capacitors 



0.02 


UF 


Cer 


150 


V 


0.02 


UF 


Cer 


150 


V 


0.02 


uF 


Cer 


150 


V 


0.02 


uF 


Cer 


150 


V 


0.02 


|lF 


Cer 


150 


V 


0.02 


uF 


Cer 


150 


V 


0.02 


uF 


Cer 


150 


V 


0.02 


|lF 


Cer 


150 


V 


0.02 


HF 


Cer 


150 


V 


0.02 


HF 


Cer 


150 


V 



© 
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Electrical Parts List — Type 241 /R241 



Tektronix Serial/Model No. 



Ckt. No. 


Part No. Eff 


Disc 


Description 








Capacitors (cont) 






Cll 


283-0004-00 


0.02 (iF 


Cer 150 V 




C12 


283-0004-00 


0.02 (iF 


Cer 150 V 




C13 


283-0004-00 


0.02 ^F 


Cer 150 V 




C14 


283-0004-00 


0.02 (iF 


Cer 150 V 


— 


CIS 


283-0004-00 


0.02 |iF 


Cer 150 V 




C19 


283-0004-00 


0.02 laF 


Cer 150 V 




C69 


283-0032-00 


470 pF 


Cer 500 V 5% 


— 


C78 


283-0000-00 


0.001 pF 


Cer 500 V 




C83 


283-0000-00 


0.001 pF 


Cer 500 V 




C84 


281-0605-00 


200 pF 


Cer 500 v 




C85 


290-0183-00 


1 pF 


Elect. 35 V 10% 




C89 


283-0010-00 


0.05 pF 


Cer 50 V 




C92 


281-0525-00 


470 pF 


Cer 500 V 




C97 


290-0158-00 


50 pF 


Elect. 25 V +757o-157o 





C98 


290-0138-00 


330 pF 


Elect. 6 V 




C99 


290-0138-00 


330 pF 


Elect. 6 V 








Semiconductor Device, Diodes 






D1 


*152-0185-00 


Silicon 


Replaceable by 1N4152 




D19 


*152-0185-00 


Silicon 


Replaceable by 1N4152 


— 


D22 


*152-0185-00 


Silicon 


Replaceable by 1N4152 




D75 


*152-0185-00 


Silicon 


Replaceable by 1N4152 




D76 


*152-0185-00 


Silicon 


Replaceable by 1N4152 




D86 


*152-0185-00 


Silicon 


Replaceable by 1N4152 




D87 


*152-0185-00 


Silicon 


Replaceable by 1N4152 




D88 


*152-0185-00 


Silicon 


Replaceable by 1N4152 




D92 


*152-0185-00 


Silicon 


Replaceable by 1N4152 


— 







Connectors 




J201 


131-0294-06 


36 Pin, female 




J202 


131-0294-06 


36 Pin, female 




J203 


131-0294-06 


36 Pin, female 




J204 


131-0294-05 


36 Pin, female 


— 


J214 


131-0294-06 


36 Pin, female 




J224 


131-0294-06 


36 Pin, female 




J303 


131-0294-04 


36 Pin, female 


— 
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Ckt. No. 


Tektronix 
Part No. 


Serial/Model 

Eff 


No. 

Disc 




Description 












Transistors 








Q1 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q2 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q3 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q4 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q5 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q6 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q7 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q8 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q9 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


QIO 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Qll 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q12 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q13 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q14 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q15 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q19 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q24 


*151-0190-01 






Silicon 


Tek Spec 






Q25 


*151-0190-01 






Silicon 


Tek Spec 






Q30 


*151-0190-01 






Silicon 


Tek Spec 






Q31 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q33 


*151-0190-01 






Silicon 


Tek Spec 






Q34 


*151-0183-00 






Silicon 


Selected 


from 


2N2192 


Q36 


*151-0133-00 






Silicon 


Tek Spec 






Q38 


*151-0133-00 






Silicon 


Tek Spec 






Q40 


*151-0133-00 






Silicon 


Tek Spec 






Q41 


*151-0133-00 






Silicon 


Tek Spec 






Q42 


*151-0133-00 






Silicon 


Tek Spec 






Q43 


*151-0133-00 






Silicon 


Tek Spec 






Q45 


*151-0133-00 






Silicon 


Tek Spec 






Q46 


*151-0133-00 






Silicon 


Tek Sepc 






Q47 


*151-0133-00 






Silicon 


Tek Spec 






Q48 


*151-0133-00 






Silicon 


Tek Spec 






Q50 


*151-0190-01 






Silicon 


Tek Spec 






Q51 


*151-0190-01 






Silicon 


Tek Spec 






Q52 


*151-0190-01 






Silicon 


Tek Spec 






Q53 


*151-0190-01 






Silicon 


Tek Spec 






Q84 


151-0223-00 






Silicon 


2N4275 






Q89 


*151-0190-01 






Silicon 


Tek Spec 






Q93 


151-0223-00 






Silicon 


2N4275 






Q96 


*151-0190-01 






Silicon 


Tek Spec 
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Tektronix Serial/Model No. 



Ckt. No. 


Part No. Eff 


Disc 


Description 








Transistors (cont) 






Q104 


*151-0133-00 


Silicon 


Tek Spec 




Q114 


*151-0133-00 


Silicon 


Tek Spec 




Q124 


*151-0133-00 


Silicon 


Tek Spec 








Resistors 






Resistors 


are fixed, composition, 


±107o unless otherwise 


indicated. 




R1 


315-0150-00 


15 n 


1/4 W 


5% 


R19 


315-0390-00 


39 n 


1/4 W 


57o 


R24 


315-0272-00 


2.7 kn 


1/4 W 


5% 


R26 


315-0153-00 


15 kO 


1/4 W 


57o 


R27 


315-0433-00 


43 kn 


1/4 W 


5% 


R28 


315-0820-00 


82 n 


1/4 W 


5% 


R33 


315-0201-00 


200 n 


1/4 W 


5% 


R34 


315-0820-00 


82 n 


1/4 W 


5% 


R36 


315-0561-00 


560 n 


1/4 W 


5% 


R37 


315-0680-00 


68 n 


1/4 W 


5% 


R38 


315-0561-00 


560 n 


1/4 W 


5% 


R40 


315-0102-00 


1 kn 


1/4 W 


5% 


R41 


315-0102-00 


1 kn 


1/4 W 


5% 


R42 


315-0102-00 


1 kn 


1/4 W 


5% 


R43 


315-0102-00 


1 kn 


1/4 W 


5% 


R45 


315-0102-00 


1 kn 


1/4 W 


5% 


R46 


315-0102-00 


1 kn 


1/4 W 


5% 


R47 


315-0102-00 


1 kn 


1/4 W 


5% 


R48 


315-0102-00 


1 kn 


1/4 W 


5% 


R49 


315-0102-00 


1 kn 


1/4 W 


5% 


R50 


315-0273-00 


27 kn 


1/4 W 


51 


R51 


315-0273-00 


27 kn 


1/4 W 


51 


R52 


315-0273-00 


27 kn 


1/4 W 


51 


R53 


315-0273-00 


27 kn 


1/4 W 


51 


R56 


315-0301-00 


300 n 


1/4 W 


51 


R57 


315-0301-00 


300 n 


1/4 W 


51 


R61 


315-0752-00 


7.5 kn 


1/4 W 


51 


R62 


315-0752-00 


7.5 kn 


1/4 W 


51 


R63 


315-0133-00 


13 kn 


1/4 W 


51 


R65 


315-0752-00 


7.5 kn 


1/4 W 


51 



®i 
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Tektronix Serial/Model No. 



Ckt. No. 


Port No. Eff 


Disc 


Description 




R66 


315-0752-00 


Resistors (cont) 

7.5 kSl 


1/4 W 


5% 


R67 


315-0133-00 


13 kfi 


1/4 W 


5% 


R69 


315-0332-00 


3.3 kfi 


1/4 W 


57o 


R71 


315-0752-00 


7.5 kSl 


1/4 W 


57o 


R72 


315-0752-00 


7.5 kO 


1/4 W 


57o 


R73 


315-0133-00 


13 kfi 


1/4 W 


57o 


R75 


315-0752-00 


7.5 kfi 


1/4 W 


57„ 


R76 


315-0752-00 


7.5 kfi 


1/4 W 


57o 


R78 


315-0822-00 


8.2 kfi 


1/4 W 


5% 


R80 


315-0133-00 


13 kfi 


1/4 W 


57o 


R81 


315-0752-00 


7.5 kfi 


1/4 W 


57o 


R82 


315-0752-00 


7.5 kfi 


1/4 W 


57, 


R83 


315-0475-00 


4.7 Mil 


1/4 W 


57o 


R84 


315-0332-00 


3.3 kfi 


1/4 W 


57o 


R86 


315-0622-00 


6.2 kfi 


1/4 W 


57o 


R87 


315-0752-00 


7.5 kfi 


1/4 W 


57o 


R88 


315-0103-00 


10 kfi 


1/4 W 


57o 


R89 


315-0102-00 


1 kfi 


1/4 W 


57o 


R90 


315-0104-00 


100 kfi 


1/4 W 


57o 


R91 


315-0912-00 


9.1 kfi 


1/4 W 


57o 


R92 


315-0752-00 


7.5 kfi 


1/4 W 


5% 


R93 


315-0392-00 


3.9 kfi 


1/4 W 


57o 


R94 


315-0752-00 


7.5 kfi 


1/4 W 


57. 


R95 


315-0622-00 


6.2 kfi 


1/4 W 


57o 


R96 


315-0302-00 


3 kfi 


1/4 W 


57. 


RlOl 


315-0332-00 


3.3 kfi 


1/4 W 


57, 


R102 


315-0122-00 


1.2 kfi 


1/4 W 


57, 


R103 


315-0390-00 


39 fi 


1/4 W 


57. 


R104 


315-0911-00 


910 fi 


1/4 W 


57. 


Rill 


315-0332-00 


3.3 kfi 


1/4 W 


57o 


R112 


315-0122-00 


1.2 kfi 


1/4 W 


57o 


R113 


315-0390-00 


39 fi 


1/4 W 


57o 


R114 


315-0911-00 


910 fi 


1/4 W 


57. 


R121 


315-0332-00 


3.3 kfi 


1/4 W 


57. 


R122 


315-0122-00 


1.2 kfi 


1/4 W 


57. 


R123 


315-0390-00 


39 fi 


1/4 W 


57. 


R124 


315-0911-00 


910 fi 


1/4 W 


57. 
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Tektronix Serial/Model No. 

Ckt. No. Part No. Eff Disc Description 

Switches 



Wired or Unwired 



SWl '' 

SW2 

SW3 

SW4 

SW5 








SW6 

SW7 

SW8 

SW9 

SWIO 


\ 260-1006-00 


Push, 15 Button 




SWll 
SW12 
SW13 
SW14 
SW15 ^ 








SWl 9 


260-0776-00 


Lever 


TEST MODE 


SW83 


260-0574-01 


Push Button 


ADVANCE 


SW88 


260-0574-01 


Push Button 


RESET 


SW1041 






ABOVE UPPER LIMIT 


SW114 


260-1007-00 


Push, 3 Button 


WITHIN LIMITS 


SW124' 






BELOW LOWER LIMIT 



Integrated Circuits 



U24 A,B,C,D 


156-0018-00 


Quad 2 -Input 


Gate 


Replaceable by 
Motorola MC817P 


U28 A,B,C,D 


156-0018-00 


Quad 2 -Input 


Gate 


Replaceable by 
Motorola MC817P 


U62 A,B,C,D 


156-0018-00 


Quad 2 -Input 


Gate 


Replaceable by 
Motorola MC817P 


U90 


156-0028-00 


J-K Flipflop 




Replaceable by 
Motorola MC826P 


U91 


156-0019-00 


J-K Flipflop 




Replaceable by 
Motorola MC822P 


U92 


156-0019-00 


J-K Flipflop 




Replaceable by 
Motorola MC822P 


U93 


156-0019-00 


J-K Flipflop 




Replaceable by 
Motorola MC822P 




FIGURE AND INDEX NUMBERS 



Items in this section are referenced by figure and index numbers to the illustrations 
which appear on the pullout pages immediately following the Diagrams section of this 
instruction manual. 



INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item relationships. Following is an 
example of the indentation system used in the Description column. 

Assembly and/or Component 

Detail Part of Assembly and/or Component 
mounting hardware for Detail Part 
Parts of Detail Part 

mounting hardware for Parts of Detail Part 
mounting hardware for Assembly and/or Component 

Mounting hardware always appears in the same indentation as the item it mounts, 
while the detail parts are indented to the right. Indented items are part of, and included 
with, the next higher indentation. 

Mounting hardware must be purchased separately, unless otherwise specified. 



PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local Tektronix, Inc. Field Office 
or representative. 

Changes to Tektronix instruments are sometimes made to accommodate improved 
components as they become available, and to give you the benefit of the latest circuit 
improvements developed in our engineering department. It is therefore important, when 
ordering parts, to include the following information in your order: Part number, instru- 
ment type or number, serial or model number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or improved part, your 
local Tektronix, Inc. Field Office or representative will contact you concerning any change 
in part number. 

Change information, if any, is located at the rear of this manual. 



ABBREVIATIONS AND SYMBOLS 



For an explanation of the abbreviations and symbols used in this section, please refer 
to the page immediately preceding the Electrical Parts List in this instruction manual. 




Mechanical Parts List — Type 241 /R241 



INDEX OF MECHANICAL PARTS LIST ILLUSTRATIONS 

(Located behind diagrams) 

FIG. 1 EXPLODED 

FIG. 2 STORAGE TRAY & CABINET 
FIG. 3 STANDARD ACCESSORIES 
OPTIONAL ACCESSORIES (not shown) 




Type 241/R241 



SECTION 7 

NTECHm\CM. PARTS LIST 





Fig. & 
Index 
No. 


Tektronix 
Part No. 


Serial/Model No. 
Eff Disc 


FIG. 1 EXPLODED 
Q 

^ Description 

y 1 2 3 4 5 




1-1 


333-1094-01 






1 


PANEL , front 












- 


mounting hardware: (not Included w/panel) 




-2 


210-0405-00 






2 


NUT, hex., 2-56 x 3/16 inch 




-3 


211-0001-00 






2 


SCREW, 2-56 X 1/4 inch, RHS 


— 


-4 


366-0215-01 






1 


KNOB, charcoal— TEST MODE 




-5 


260-0776-00 






1 


SWITCH, lever— TEST MODE 












- 


mounting hardware; (not included w/switch) 


— 


-6 


220-0413-00 






2 


NUT, switch mounting 




-7 


260-0574-01 






1 


SWITCH, push - - ADVANCE 












- 


mounting hardware: (not included w/switch) 




-8 


210-0241-00 






1 


LUG, terminal 0.515 ID x 0.625 inch OD 






354-0055-00 






1 


RING, switch locking 






210-0902-00 






1 


WASHER, flat, 0.470 ID x 21/32 inch OD 




-9 


210-0473-00 






1 


NUT, 12 sided, 15/32-32 x 5/64 inch 




-10 


260-0574-01 






1 


SWITCH, push - - RESET 












- 


mounting hardware: (not included w/switch) 




-11 


354-0055-00 






1 


RING, switch locking 






210-0902-00 






1 


WASHER, flat, 0.470 ID x 21/32 inch OD 




-12 


210-0473-00 






1 


NUT, 12 sided, 15/32-32 x 5/64 inch 




-13 


366-1078-00 






18 


PUSHBUTTON, plastic, charcoal 




-14 


136-0164-00 






4 


SOCKET, lamp 


_ 










- 


mounting hardware for each: (not included w/socket) 




-15 


210-0413-00 






1 


NUT, hex., 3/8-32 x 1/2 inch 






210-0978-00 






1 


WASHER, flat, 3/8 ID x 1/2 inch OD 




-16 


220-0480-02 






1 


NUT, plain, 3/8-32 x 0.438 inch 




-17 


352-0084-00 






15 


HOLDER, neon 




-18 


378-0541-00 






15 


FILTER, lens, neon 





-19 


200-0609-00 






15 


COVER , neon 




-20 


407-0485-00 






1 


BRACKET, circuit board, top 












- 


mounting hardware: (not included w/bracket) 




-21 


210-0457-00 






2 


NUT, keps, 6-32 x 5/16 inch 







210-0458-00 






2 


NUT, keps, 8-32 x 11/32 inch 






212-0023-00 






1 


SCREW, 8-32 X 3/8 inch, PHS 




-22 


212-0070-00 






1 


SCREW, 8-32 X 5/16 inch, 100° csk, FHS 
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FIG. 1 EXPLODED (cont) 

Fig. & Q 

Index Tektronix Serial/Model No. t 
No. Part No. Eff Disc y 1234s 



Description 



-23 


407-0484-00 






1 




210-0457-00 






2 




212-0040-00 






1 


-24 


386-1454-00 






1 


-25 


670-0286-00 






1 




388-1082-00 






1 


-26 


131-0633-00 






10 


-27 


136-0220-00 






3 


-28 


260-1007-00 






1 




166-0292-00 


BOlOlOO 


B019999 


4 




361-0272-00 


B020000 




3 


-29 


211-0008-00 






2 


-30 


220-0449-00 






2 


-31 


670-0287-00 






1 




388-1083-00 






1 


-32 


131-0566-00 






2 


-33 


131-0633-00 






56 


-34 


136-0183-00 






18 


-35 


136-0220-00 






22 


-36 


136-0269-00 






7 


-37 


260-1006-00 






1 




166-0292-00 


BOlOlOO 


B019999 


6 




361-0272-00 


B020000 




3 


-38 


211-0601-00 






6 


-39 


407-0296-06 






1 


-40 


212-0574-00 






2 


-41 


407-0296-00 






1 


1 

ro 


212-0574-00 






2 


-43 


367-0076-00 






2 


-44 


212-0559-00 






2 


-45 


12 4-0189-00 






2 


-46 


426-0326-01 






2 


-47 


212-0574-00 






1 



BRACKET, circuit board, bottom 

mounting hardware: (not included w/bracket) 

NUT, keps, 6-32 x 5/16 inch 

SCREW, 8-32 X 3/8 inch, 100° csk, FHS 



SUB-PANEL, front 

ASSEMBLY, circuit board--LAMP DRIVER 
assembly Includes: 

BOARD, circuit 
TERMINAL, pin 
SOCKET, transistor, 3 pin 
SWITCH, push, 3 button 
SLEEVE, support, plastic (not shown) 
SPACER, plastic (not shown) 
mounting hardware: (not included w/assembly) 

SCREW, 4-40 X 1/4 inch, PHS 
NUT, hex., sleeve, 4-40 x 1/2 inch long 



ASSEMBLY, circuit board--C0NTR0L 
assembly includes: 

BOARD, circuit 
LINK, terminal connecting 
TERMINAL, pin 
SOCKET, transistor, 3 pin 
SOCKET, transistor, 3 pin 
SOCKET, integrated circuit 
SWITCH, push, 15 button 
SLEEVE, support, plastic (not shown) 
SPACER, plastic (not shown) 
mounting hardware: (not included w/assembly) 

SCREW, sems, 6-32 x 5/16 inch, PHB 



BRACKET, angle, right front (Type R241 only) 
mounting hardware: (not included w/bracket) 

SCREW, 10-32 X 0.434 inch, 100° csk, FHS (Type R241 only) 



BRACKET, angle, left front (Type R241 only) 
mounting hardware: (not included w/bracket) 

SCREW, 10-32 X 0.434 inch, 100° csk, FHS (Type R241 only) 



HANDLE, carrying (Type R241 only) 

mounting hardware for each: (not included w/handle) 

SCREW, 10-32 X 5/8 inch, 100° csk, FHS (Type R241 only) 



STRIP, trim (Type 241 only) 

FRAME SECTION, right front & left rear 

mounting hardware for each: (not included w/frame section) — 

SCREW, 10-32 X 0.434 inch, 100° csk, FHS 
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FIG. 1 EXPLODED (cont) 



Fig. & 
Index 
No. 


Tektronix 
Part No. 


Serial/Model No. 
Eff Disc 


Q 

t 

y 


Description 

1 2 3 4 5 




1-48 


377-0151-00 




1 


INSERT, corner, right front 










- 


mounting hardware: (not included w/insert) 




-49 


212-0507-00 




2 


SCREW, 10-32 X 3/8 inch, PHS 





-50 


426-0325-01 


2 


FRAME SECTION, left front & right rear 






- 


mounting hardware for each: (not included w/frame section) 


-51 


212-0574-00 


1 


SCREW, 10-32 X 0,434 inch, 100° csk, FHS 



-52 


377-0219-00 


1 


INSERT, corner, left front 






- 


mounting hardware: (not included w/insert) 




212-0507-00 


2 


SCREW, 10-32 X 3/8 inch, PHS 



-53 


386-1570-00 


1 


PLATE, spacer 




-54 


214-1065-00 


1 


LATCH, lever 








- 


mounting hardware 


for each: (not included w/latch) 


-55 


212-0008-00 


3 


SCREW, 8-32 X 1/2 


inch , PHS 



-56 


214-1065-00 


1 


LATCH, lever 






- 


mounting hardware: (not included w/latch) 


-57 


212-0023-00 


3 


SCREW, 8-32 X 3/8 inch, PHS 


-58 


426-0436-00 


1 


FRAME SECTION, front center 






- 


mounting hardware: (not included w/frame section) 


-59 


212-0023-00 


1 


SCREW, 8-32 X 3/8 inch, PHS 


-60 


426-0433-00 


1 


FRAME SECTION, bottom front 


-61 


426-0432-00 


1 


FRAME SECTION, top front 






- 


mounting hardware: (not included w/frame section) 


-62 


212-0574-00 


4 


SCREW, 10-32 X 0.434 inch, 100° csk, FHS 


-63 


212-0070-00 


1 


SCREW, 8-32 X 5/16 inch, 100°csk, FHS 


-64 


407-0486-00 


1 


BRACKET, guide, circuit board, right 






- 


mounting hardware: (not included w/bracket) 


-65 


212-0070-00 


2 


SCREW, 8-32 X 5/16 inch, 100° csk, FHS 




210-0458-00 


2 


NUT, keps, 8-32 x 11/32 inch 


-66 


407-0487-00 


1 


BRACKET, guide, circuit board, left 


-67 


351-0087-00 


32 


GUIDE, circuit board, white 


-68 


351-0087-01 


30 


GUIDE, circuit board, black 
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FIG. 1 



Fig. & 
Index 
No. 


Tektronix 
Part No. 


Serial/Model No. 
Eff Disc 


Q 

t 

y 


1- 


670-0288-00 




1 


-69 


388-1084-00 




1 


-70 


131-0626-00 




30 


-71 


131-0633-00 




15 


-72 


407-0499-00 




1 


-73 


407-0483-00 




1 


-74 


343-0177-00 




1 


-75 


129-0183-00 




6 


-76 


211-0014-00 




6 


-77 


211-0012-00 




54 


-78 


212-0004-00 




12 


-79 


211-0012-00 




6 



-80 


352-0042-00 


2 




211-0012-00 


1 




210-0994-00 


1 


-81 


210-0586-00 


1 



-82 


386-1455-00 


1 


-83 


426-0434-00 


1 


-84 


212-0574-00 


2 


-85 


212-0023-00 


1 


-86 


210-0458-00 


1 


-87 


212-0004-00 


2 


-88 


426-0434-00 


1 


-89 


212-0574-00 


2 


-90 


212-0023-00 


1 




210-0458-00 


1 


-91 


407-0491-00 


1 


-92 


211-0507-00 


4 


-93 


210-0202-00 


1 


-94 


407-0490-00 


1 


-95 


211-0507-00 


4 



EXPLODED (cont) 



1 2 3 4 5 



Description 



ASSEMBLY, circuit board, inter-connecting 
assembly includes: 

BOARD, circuit 

CONNECTOR, receptacle, 80 contact, female 
TERMINAL, pin 
BRACKET, connector, right 
BRACKET, connector, left 
RETAINER, connector 
POST, metal, hex., 0.781 inch long 
SCREW, 4-40 X 1/2 inch, PHS 
SCREW, 4-40 X 3/8 inch, PHS 
mounting hardware; (not included w/assembly) 
SCREW, 8-32 X 5/16 inch, PHS 
SCREW, 4-40 X 3/8 inch, PHS 



HOLDER, plug-in chassis 

mounting hardware for each: (not Included w/holder) 

SCREW, 4-40 X 3/8 inch, PHS 

WASHER, flat, #4 

NUT, keps, 4-40 x 1/4 inch 



BRACKET , support 
FRAME SECTION, top left 

mounting hardware: (not included w/frame section) 

SCREW, 10-32 X 0.434 inch, 100° csk, FHS 

SCREW, 8-32 X 3/8 inch, PHS 

NUT, keps, 8-32 x 11/32 inch 

SCREW, 8-32 X 5/16 inch, PHS 



FRAME SECTION, top right 

mounting hardware: (not included w/frame section) 

SCREW, 10-32 X 0,434 inch, 100° csk, FHS 
SCREW, 8-32 X 3/8 inch, PHS 
NUT, keps, 8-32 x 11/32 inch 



BRACKET, support, right 

mounting hardware: (not included w/bracket) 

SCREW, 6-32 X 5/16 inch, PHS 
LUG, solder, SE #6 



BRACKET, support, left 

mounting hardware: (not included w/bracket) 

SCREW, 6-32 X 5/16 inch, PHS 
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FIG. 1 EXPLODED (cont) 



Fig. & 
Index 
No. 


Tektronix 
Part No. 


Serial/Model No. 
Eff Disc 


Q 

t 

y 


Description 

1 2 3 4 5 




1-96 


343-0042-00 






1 


CLAMP, cable, plastic, half 












- 


mounting hardware for each: (not 


included w/clamp) 


-97 


211-0507-00 






1 


SCREW, 6-32 X 5/16 inch, PHS 






210-0863-00 






1 


WASHER, D shape, 0,191 ID x 33/64 


X 33/64 inch long 


-98 


210-0457-00 






1 


NUT, keps, 6-32 x 5/16 inch 





-99 343-0004-00 


1 


CLAMP, cable, plastic 




- 


mounting hardware: (not included w/clamp) 


211-0559-00 


1 


SCREW, 6-32 X 3/8 inch, 100° csk, FHS 


210-0863-00 


1 


WASHER, D shape, 0,191 ID x 33/64 x 33/64 inch long 


-100 210-0457-00 


1 


NUT, keps, 6-32 x 5/16 inch 



-101 


358-0215-00 


1 


BUSHING, plastic 




630-0230-00 


2 


ASSEMBLY, connector 






- 


each assembly includes: 


-102 


386-1141-00 


1 


PLATE, connector mounting 


-103 


131-0294-06 


1 


CONNECTOR, 36 pin, female 






- 


mounting hardware: (not included w/connector) 


-104 


211-0062-00 


2 


SCREW, 2-56 X 5/16 inch, RHS 




210-0001-00 


2 


LOCKWASHER, internal, #2 


-105 


210-0405-00 


2 


NUT, hex. , 2-56 x 3/16 inch 






- 


mounting hardware for each: (not included w/assembly) 


-106 


211-0507-00 


2 


SCREW, 6-32 X 5/16 inch, PHS 





630-0231-00 


1 


ASSEMBLY, connector 






- 


assembly includes; 


-107 


386-1244-00 


1 


PLATE, connector mounting 


-108 


131-0294-05 


1 


CONNECTOR, 36 pin, female 






- 


mounting hardware: (not included w/connector) 




211-0062-00 


2 


SCREW, 2-56 X 5/16 inch, RHS 




210-0001-00 


2 


LOCKWASHER, internal, #2 




210-0405-00 


2 


NUT, hex., 2-56 x 3/16 inch 


-109 


131-0294-06 


3 


CONNECTOR, 36 pin, female 






- 


mounting hardware for each: (not included w/connector) 


-110 


211-0062-00 


2 


SCREW, 2-56 X 5/16 inch, RHS 




210-0001-00 


2 


LOCKWASHER, internal, #2 


-111 


210-0405-00 


2 


NUT, hex., 2-56 x 3/16 inch 






- 


mounting hardware: (not included w/assembly) 


-112 


211-0507-00 


4 


SCREW, 6-32 X 5/16 inch, PHS 



0 
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Mechanical Parts List — Type 241/R241 



Fig. & 

Index Tektronix 
No. Port No. 



FIG. 1 EXPLODED (cont) 

Q 

Serial/Model No. t 
Eff Disc y 1 2 3 4 5 



Description 



- 


630-0232-00 


-113 

-114 


386-1141-00 

131-0294-04 


-115 

-116 


211-0062-00 

210-0001-00 

210-0405-00 


-117 


211-0507-00 


-118 


386-1456-00 


-119 


212-0507-00 


-120 


426-0330-00 


-121 

-122 

-123 


212-0574-00 

212-0023-00 

210-0458-00 


-124 


426-0329-00 




212-0023-00 

210-0458-00 


-125 

-126 

-127 

-128 


124-0201-00 

124-0188-00 

348-0095-01 

214-0846-01 


-129 


212-0541-00 


-130 


348-0098-01 


-131 


212-0541-00 


-132 


348-0096-01 


-133 


212-0541-00 


-134 

-135 


348-0097-00 

367-0073-00 


-136 

-137 


213-0155-00 

386-1352-00 



1 ASSEMBLY, connector 

- assembly includes: 

1 PLATE, connector mounting 

1 CONNECTOR, 36 pin, female 

- mounting hardware: (not included w/connector) 

2 SCREW, 2-56 x 5/16 inch, RHS 

2 LOCKWASHER, internal, #2 

2 NUT, hex. , 2-56 x 3/16 inch 

- mounting hardware: (not included w/assembly) 

2 SCREW, 6-32 x 5/16 inch, PHS 

1 PANEL, rear 

- mounting hardware: (not included w/panel) 

4 SCREW, 10-32 x 3/8 inch, PHS 

1 FRAME SECTION, rear top 

- mounting hardware: (not included w/frame section) 

4 SCREW, 10-32 x 0.434 inch, 100° csk, FHS 

5 SCREW, 8-32 X 3/8 inch, PHS 
5 NUT, keps, 8-32 x 11/32 inch 



1 FRAME SECTION, rear bottom 

- mounting hardware: (not included w/frame section) 

5 SCREW, 8-32 x 3/8 inch, PHS 
5 NUT, keps, 8-32 x 11/32 inch 



2 STRIP, trim 

2 STRIP, trim (Type R241 only) 

2 FLIPSTAND, cabinet (Type 241 only) 

2 RETAINER, flipstand (Type 241 only) 

- mounting hardware for each: (not included w/retainer) 

1 SCREW, 10-32 X 5/8 inch, RHS (Type 241 only) 

2 FOOT, cabinet, left front, right rear (Type 241 only) 

- mounting hardware for each: (not included w/foot) 

1 SCREW, 10-32 X 5/8 inch, RHS (Type 241 only) 

2 FOOT, cabinet right front, left rear (Type 241 only) 

- mounting hardware for each: (not included w/foot) 

1 SCREW, 10-32 X 5/8 inch, RHS (Type 241 only) 



4 PAD, cabinet foot (Type 241 only) 

2 HANDLE (Type 241 only) 

- mounting hardware for each: (not included w/handle) 
4 SCREW, machine, 10-32 x 0.40 inch (Type 241 only) 

2 PLATE (Type 241 only) 






1 
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Mechanical Parts List — Type 241 /R241 



Fig. & 
Index 
No. 


Tektronix 
Part No. 


Serial/Model 
Eff Disc 


FIG. 1 
Q 

No. t 

y 


EXPLODED (cont) 

1 2 3 4 5 


Description 


1-138 


200-0728-00 






4 


COVER, handle end 


(Type 241 only) 


-139 


426-0437-00 






1 


FRAME SECTION, side, right bottom 










- 


mounting hardware: 


(not included w/frame section) 


-140 


212-0574-00 






3 


SCREW, 10-32 X 0.434 inch, 100° csk, FHS 


-141 


220-0410-00 






1 


NUT, keps, 10-32 x 


3/8 inch 


-142 


212-0585-00 






2 


SCREW, 10-32 X 1/2 


inch, OHS 


-143 


212-0040-00 






1 


SCREW, 8-32 X 3/8 


inch, 100° csk, FHS 




210-0458-00 






1 


NUT, keps, 8-32 x 


11/32 inch 



-144 


426-0435-00 


1 


FRAME 


SECTION, side, left bottom 






« 


mounting hardware: (not included w/frame section) 


-145 


212-0574-00 


3 


SCREW, 


10-32 x 0.434 inch, 100^ csk, FHS 




220-0410-00 


1 


NUT, keps, 10-32 x 3/8 inch 


-146 


212-0070-00 


3 


SCREW, 


8-32 x 5/16 inch, 100° csk, FHS 


-147 


212-0585-00 


2 


SCREW, 


10-32 x 1/2 inch, OHS 



-148 


351-0082-00 






1 


TRACK, slideout (pair), (Type R241 only) 


-149 


179-1307-00 






1 


CABLE HARNESS 










- 


cable harness Includes: 


-150 


131-0371-00 






81 


CONNECTOR, terminal 


-151 


131-0621-00 


BOlOlOO 


B019999 


159 


CONNECTOR, terminal 




131-0707-00 


B020000 




159 


CONNECTOR, terminal 


-152 


348-0079-00 


BOlOlOO 


B029999X 


4 


CAP, foot, plastic 


-153 


348-0078-00 


BOlOlOO 


B029999 


4 


FOOT, plastic 




348-0191-00 


B039999 




4 


FOOT, plastic 










- 


mounting hardware for each: (not included w/foot) 


■154 


212-0082-00 






1 


SCREW, 8-32 X 1 1/4 inches, PHS 



0 
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Mechanical Parts List — Type 241 /R241 



Fig. & 

Index Tektronix 
No. Part No. 



FIG 2 STORAGE TRAY & CABINET 
Q 



Serial/Model No. t Description 

Eff Disc y 1 2 3 4 5 



2- 


436-0088-00 


-1 

-2 

-3 


436-0087-00 

200-0898-00 

214-1082-00 


-4 


211-0007-00 


-5 


334-1338-00 

367-0103-00 


-6 


210-0750-00 


-7 


426-0441-00 


-8 


105-0079-00 


-9 


211-0008-00 


-10 


386-1139-00 




214-0812-00 


-11 

-12 

-13 

-14 

-15 


214-0603-01 

214-0604-00 

386-0227-00 

386-0226-00 

386-1138-00 




214-0812-00 


-16 

-17 

-18 

-19 


214-0603-01 

214-0604-00 

386-0227-00 

386-0226-00 



1 ASSEMBLY, storage tray 

- assembly includes; 

1 TRAY, storage 

1 COVER, storage tray 

2 PIN, guide 

- mounting hardware for each: (not included w/pin) 

1 SCREW, 4-40 X 3/16 inch, PHS 

1 LABEL (not shown) 

2 PULL, plastic 

- mounting hardware for each: (not included w/pull) 

1 RIVET, plastic 

1 FRAME, storage tray 

2 STOP, storage tray 

- mounting hardware for each; (not included w/stop) 

1 SCREW, 4-40 X 1/4 inch, PHS 



1 CABINET , top 

- cabinet includes: 

4 ASSEMBLY, latch 

- each assembly includes: 

1 PIN, securing 

1 SPRING 

1 PLATE, index, plastic 

1 PLATE, locking 

1 CABINET, bottom 

- cabinet includes: 

4 ASSEMBLY, latch 

- each assembly includes: 

1 PIN, securing 

1 SPRING 

1 PLATE, index, plastic 

1 PLATE, locking 




SECTION 8 DIAGRAMS 



Reference standards for the diagrams are Graphic Symbols standards USAS 
Y32.2-1967 and ASA Y32.14-1966. The following special symbols are also 
used. 



Identification of front-panel control or con- 

nector 

-f 3.SV 

Connection and voltage source 

Transition symbol across clock pulse input 
indicates input is sensitive to negative-going 
edge 





Diagram identification number 






> 



Pin connection to circuit board 



Blue line encloses components located on cir- 
cuit board or card 





VOLTAGE CONDITIONS 



Circuit voltages shown in blue on the diagrams are not absolute and may 
vary between instruments. 

Voltages were measured with respect to chassis ground, using an infinite- 
resistance DC digital voltmeter. 

Voltages were obtained with the Type 241 connected to a Type 230 
Digital Unit and Type 568 Oscilloscope with a Type 3S5 Programmable 
Sampling Unit and a Type 3T5 Programmable Sampling Sweep Unit. All 
program cards were removed from the Type 241. 

Control settings for the voltage measurements were as follows: 



Type 241 

Test Mode Automatic Sequence 

All Pushbuttons Released 

Ready Lamp Illuminated (Instrument in Ready state) 



Type 568 Plug— In Units 



Type 3S5 Mode 
Vertical Input 
Type 3T5 Program Selector 
Triggering 



Ext Prog 

None 

Ext 

Free-running trace 



Type 230 Digital Unit 

Measurement Mode Ext Prog 

Triggered Measurement On 

Within Limits (Green) Lamp Illuminated 





RLMOTE 

RESET 






TVPE^ 2^l/R-Z4-l 



















READY 




KJ2.04-) 






■+I2V 






TYPE 2.4-l/R'24-l 



Type 241 Test Mode Single 

Type 241 Test No. 15 Actuated 

NOTE: Bistable Decoder voltages indicate false 
and true levels for each gate. 
i" For Program Common Circuit 

Type 230 Measurement Mode Time 

Type 3T5/3T6 Program Selector Int 







SEE PARTS UST FOR EARLIER 
VALUES AND SERIAL NUMBER 
RANGES OF PARTS MARKED 
WITH BLUE OUTLINE. 



SEE PARTS LIST FOR 
SEMICONDUCTOR TYPES 






DE.CODER<^ 




24-I/R2.4-I 




I <i>9 

DIAGRAM<$> 








TVPEl 24-I/R24-I 



© 




H- 

JZI4 



READY 




2.4-I/R24-I 



© 









TYPE 241/R241 PROGRAMMER 



Fig. & 

Index Tektronix 
No. Port No. 



OPTIONAL ACCESSORIES 
Q 

Serial/Model No. t 

Eff Disc y 1 2 3 4 5 



(not shown) 



Description 



012-0132-00 



1 CABLE, interconnecting, 8 feet long (unfinished end) 
(connects to J303) 



FIG. 3 STANDARD ACCESSORIES 







Fig. & 
Index 
No. 


Tektronix 
Port No. 


Serial/Model 
Eff Disc 


No. 


Q 

t 

y 


Description 

1 2 3 4 S 










FIG. 


3 STANDARD ACCESSORIES 


3-1 


012-0131-00 








5 


CABLE, Interconnecting, 6 feet long 


-2 


012-0131-01 








1 


CABLE, interconnecting, 6 feet long 


-3 


670-0285-00 








15 


ASSEMBLY, circuit card, program 


-4 


003-0611-00 








2 


INSERTION TOOL, diode 




334-1337-00 








2 


SHEET, blank label 




016-0254-00 








3 


DIODE PACKAGE 




070-0809-00 








2 


MANUAL, Instruction (not shown) 




070-0908-00 








1 


TEST FORMAT (not shown) 








OTHER 


PARTS FURNISHED W/R241 




016-0097-00 








1 


KIT, rugged izlng hardware (not shown) 




016-0099-00 








1 


KIT, rackmounting hardware (not shown) 




351-0086-00 








1 


TRi\CK, slide, stationary & Inter-sectlon 












- 


(pair, not shown) 



© 



TYPE 241/R241 PROGRAMMER 




SECTION 9 

RA CKMOUN T/ BENCHMOUNT 
INSTRUCTIONS 

Change information, if any, affecting this section will be found at the rear of the manual. 



Introduction 

The Types 241 and R241 Programmers are identical 
except for the hardware attached to the outside of the 
instruments. The Type 241 is designed for operation on any 
flat surface such as a work bench, and can be stacked with 
other instruments having the same cabinet design. The Type 
R241 is designed to be installed in a standard 19-inch wide 
rack which has Universal, EIA, RETMA or Western Electric 
hole spacing. Both types of the Programmer are available 
from the factory, and either configuration can be converted 
to the other. Detailed conversion instructions and rack- 
mounting instructions are contained in this section. 

CONVERTING FROM TYPE 241 
TO TYPE R241 

Removing Parts 

Parts peculiar to the Type 241 must be removed from 
the Programmer chassis before it can be converted to a 
Type R241. These parts are shown in Fig. 9-1 and can be 
removed as follows: 

1. Disconnect the Type 241 from the power source and 
remove the cables from the rear panel. 

2. Loosen the four screws on the top dust cover and lift 
the cover off. 

3. Place a thin device under the outer edge of one of the 
plastic handle-end covers and pull up to remove the cover. 
Remove the two screws from the end of the handle. Repeat 
this procedure at each of the other three corners of the 
instrument. The handles and plastic plates can then be 
removed. 

4. Stand the instrument on its rear feet. Remove the 
front corner trim strips (black) by prying out on their front 
edges. They are glued in place and removal will probably 
bend them. They can be bent back into shape for later 
re-use. 

5. Spring the flipstand out of the two front feet. Bend it 
only as far as necessary for removal, to avoid damaging it. 

6. Pry the pads from the feet on the bottom corners of 
the instrument. Remove the screws from the feet and the 
screw from the flipstand retainer. Remove the feet and re- 
tainer. If the instrument is to be re-converted to a Type 
241 , save the parts that have been removed. 



Parts Required 

The following parts must be added to complete the con- 
version. Installation instructions follow the list. Locations 
of parts to be attached to the chassis are shown in Fig. 9-2. 
Identification of the slide-out track assembly parts is con- 
tained in Fig. 9-4. 



TABLE 9-1 

Parts Found in the Type R241 Only 



Qty. 


Item 


Tektronix 
Part No. 


Figure 

Number 


1 ea 


Modification Kit, 
Standard-to-Rackmount 
Conversion; contents as 
follows; 


040-0489-00 






2 ea Bracket,* angle, 
plain 


407-0296-01 


9-2 




2 ea Handle 


367-0076-00 


9-2 




4 ea Washer, cup, #10 


210-0833-00 


9-2 




4 ea Screw, 10-32 X 
1/2 inch, OHS 


212-0512-00 


9-2 




4 ea Screw, 10-32 X 
7/8 inch, FHS 


212-0562-00 


9-2 




4 ea Screw, 10-32 X 
0.434 inch, FHS 


21 2-0574-00 


9-2 




1 pr Track, slide-out 
section, Tiltlock 
(chassis section) 


351-0082-00 


9-2 




1 pr Track, slide, 
stationary and 
intermediate 
sections; mounting 
hardware included 


351-0086-00 


9-3 

9-4 



^ A bracket bearing the inscription “R241” can be ordered sepa- 
rately under Part No. 407-0296-06. 




Rackmount/Benchmount— T ype 241/R241 



Qty. Item 


Tektronix 
Part No. 


Figure 

Number 


12 ea Screw, 10-32 X 
3/8 inch, PHS 


212-0507-00 


9-2 


12 ea Nut, keps, 10-32 X 
3/8 


220-0410-00 


9-2 


4 ea Washer, plastic, 

0.191 inch ID, 
5/8 inch OD 


210-0917-00 


9-2 


2ea Strip, trim, blue, 

16.3 inches X 
0.876 inch 


124-0188-00 


9-2 


4ea Screw, 10-32 X 

3/8 inch, FHS 


212-0574-00 


9-2 


1 ea Rackmount Kit, Rear 

Support; Contents 
as follows: 


016-0097-00 


9-10 


2 ea Screw, 1 /4-20 
X 1/2 inch, HHS 


213-0001-00 


9-10 


2 ea Bushing, instru- 
ment securing, 1 .05 
inches long 


358-0310-00 


9-10 


2 ea Pin, support, 
1/2 inch D 


214-0502-00 


9-10 


2 ea Washer, neoprene, 
0.484 inch ID, 

0.828 inch OD 


210-0984-00 


9-10 


2 ea Washer, flat, 
0.512 inch ID, 
7/8 inch OD 


210-0985-00 


9-10 


4 ea Washer, flat, 
0.264 inch ID, 
1 1 /8 inch OD 


210-0866-00 


9-10 


2 ea Bar, support, 
5.0 inches long 


381-0279-00 


9-10 


8 ea Screw, 10-32 X 
1 1/2 inches, RHS 


212-0553-00 


9-10 


2 ea Spacer, block, 
1.625 X 1.0 X 
0.50 inch 


361-0153-00 


9-10 



Qty. 


1 

Item 


Tektronix 
Part No. 


Figure 

Number 




2 ea Bracket, angle, 
support 


407-0073-00 


9-10 




2 ea Lockwasher, 
internal, 1/4 
inch ID, 15/32 
inch OD 


210-0011-00 


9-10 




2ea Screw, 1/4-20 X 
0.750 inch, HHS 


213-0134-00 


9-10 




4 ea Screw, 10-32 X 
1 1/4 inches, HHS 


212-0520-00 


9-10 




4 ea Washer, flat, 
0.204 ID, 0.438 
inch OD 


210-0805-00 


9-10 



Installing Parts 



1 . Remove the nut and washers from the pivot screw of 
the right side chassis section. The right side section can be 
identified by the tiltlock release knob which will point 
toward the top of the unit after installation. (See Figs. 9-2 
and 9-4.) Hold the assembly together while removing the 
nut and while installing the assembly on the chassis. 

2. Place the assembly against the chassis, inserting the 
pivot screw into the hole indicated in Fig. 9-2. Replace the 
flat washer, lock washer and nut on the pivot screw and 
hand-tighten the nut. Check that the slide, the tiltlock 
mechanism, and the chassis side are tight against each other. 
If not, manipulate the components while working the pivot 
screw until they do fit together tightly. Then again hand- 
tighten the nut. 

3. Fasten the mounting arm to the chassis, using six 
10-32 X 3/8 inch pan-head screws and six 10-32 keps nuts 
(see Fig. 9-2). 

4. Apply light pressure to the top edge of the track 
section (black) and note the track position with respect to 
the bottom edge of the cabinet. If it is not parallel to the 
bottom, keep the pressure applied and rotate the pivot 
screw with a screwdriver until the screw's cam action causes 
the track to be parallel with the bottom of the cabinet. 
Tighten the nut with a wrench without permitting the pivot 
screw to turn. After tightening, recheck that the track is 
parallel to the bottom of the cabinet. 

5. Install the left slide-out track assembly by following 
the procedure described previously. 

6. Install and tighten a 10-32 X 3/8 FHS screw in each 
corner on the bottom of the instrument where the feet 
were removed. 
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Rackmount/Benchmount— Type 241/R241 



7. Attach a handle to each angle bracket and connect 
the brackets to the front corners of the instrument. Note 
that if one of the brackets contains an R241 inscription, it 
should be attached to the right corner. The oval head screw, 
cup washer and plastic washer, shown as part of the handle 
assembly, should be installed after the Type R241 is placed 
in a rack. 

8. Set the Type R421 on its bottom. 

9^ . Peel the tape from the back of a trim strip. Put the 
strip in place in the recess at the top-front of the unit by 
inserting the rear edge first and then lowering the strip into 
place. Apply a firm pressure along the entire strip to 

^ For only temporary conversion to a Type R241, this step may be 
omitted. 



complete the bond. Repeat with the second strip at the rear 
of the unit. 

10. Replace the top cover of the instrument. 

The conversion from Type 241 to Type R241 has been 
completed and the Programmer can be installed in a rack, 
provided that a rack has been equipped as explained later in 
this section. 

CONVERTING FROM TYPE R241 
TO TYPE 241 

Removing Parts 

Parts peculiar to the Type R241 must be removed from 
the Programmer chassis before it can be converted to a 







9-2 







Type 241. These parts are shown in Fig. 9-2 and can be 5.^ Remove the six nuts, washers and screws from the 

removed as follows; mounting arm of the right chassis section assembly. 

1. Disconnect the Type R241 from the power source 0_3 peppove the nut and washers from the pivot screw, 

and remove the cables from the rear panel. Remove the unit while holding the pivot screw and chassis section assembly 

from the rack and set it down on its bottom surface. jp place. Remove the pivot screw and chassis section assem- 

bly as a unit, holding it together tightly. Replace the wash- 

2. Lift the front and rear trim strips from the top of the gpg gp^ hand-tighten the nut to hold the assembly 

chassis. Use a thin-bladed device to pry them up at one together after removal 

corner and then peel them off. Removal will bend them, 
but they can be straightened for later re-use. 

1 ? Remove the left chassis section assembly, following 

3. ^ Loosen the four screws on the top dust cover and the procedure described previously, 
remove the cover. 

8. Remove the outermost screw from each of the four 

4. Set the instrument on its rear feet. corners on the bottom of the chassis. 




Fig. 9-2. Parts peculiar to the Type R241 chassis. See F^. 94, 9-5 and 9-10 for rack attachment parts. 
















9.^ Remove the angle brackets from the front corners 
of the chassis. 

If the instrument is to be re-converted to a Type R241, 
save all parts that have been removed. 

Parts Required 

The following parts must be added to complete the con- 
version. Installation instructions follow the list. Locations 
are shown in Fig. 9-1 . 



TABLE 9-2 

Parts Found in the Type 241 Only 



Qty. 


Item 


Tektronix 
Part No. 


Figure 

Number 


2 ea 


Flandle, carrying 


367-0073-00 


9-1 


4ea 


Plate, plastic 


386-1352-00 


9-1 


8 ea 


Screw, 10-32 X 0.40 
inch, FHS 


213-0155-00 


9-1 


4ea 


Cover, handle end 


200-0728-00 


9-1 


2 ea 


Strip trim, 0.995 
X 6.45 inch 


124-0189-00 


9-1 


2 ea 


Foot, cabinet, front 
right and rear left 


348-0096-01 


9-1 


2 ea 


Foot, cabinet, front 
left and rear right 


348-0098-01 


9-1 


5 ea 


Screw, 10-32 X 5/8 
inch, PHS 


212-0509-00 


9-1 


4 ea 


Pad, cabinet foot 


348-0097-00 


9-1 


1 ea 


Retainer, Flipstand 


214-0846-01 


9-1 


1 ea 


Flipstand, cabinet 


348-0095-01 


9-1 



Installing Parts 

1 . Install the four feet, orienting them as shown in Fig. 
9-1, then fully insert the four foot pads. Install the flip- 
stand retainer, then spring the flipstand in place. 

2. ^ Remove the protective strip from the back of a 
press-on trim strip (black) and install it on one front corner 
as shown. Engage the front edge first to ensure alignment, 
then press the entire strip firmly in place. Repeat at the 
other front corner. 

3. Set the Programmer on its bottom feet and re-install 
the top cover 

4. Place a plastic plate at each corner of the top and a 
handle at each end of the instrument as shown. Center each 
plastic plate front-to-back in the frame recess (to permit 
installation of the end cover) before tightening the screws. 
Snap the plastic handle-end covers in place. This completes 
the conversion. 

^ For only temporary conversion to a Type 241, this step may be 
omitted. 



RACKMOUNTING THE TYPE R241 
General Information 

The slide-out tracks permit the Type R241 to be ex- 
tended out of the rack for troubleshooting or servicing (see 
Fig. 9-3). When not extended, the instrument is held into 
the rack with four securing screws. 

The chassis sections of the slide-out tracks are installed 
on the chassis at the factory or can be installed according to 
the preceding instructions. The stationary sections are to be 
attached to the mounting rails of the racks. When installed, 
the intermediate sections slide freely between the chassis 
and stationary sections as the instrument is pulled out or 
pushed into the rack. 

The mounting hardware provided with the slide-out 
tracks is intended to make them adaptable to a variety of 
racks and installation methods. Not all of the hardware will 
be needed for any particular installation, so only the parts 
that are required for the specific mounting method should 
be used. 

In order to operate the Type R241 in the extended posi- 
tion, the instrument must be mounted close enough to its 
companion instruments to permit the interconnecting 
cables to reach between instruments, and the input power 
connection must be located close enough for the power 
cord to reach. 

Mounting Considerations 

A wide variety of mounting methods is available for in- 
stalling the slide-out tracks in the rack. The following fac- 
tors should be taken into consideration when choosing the 
mounting method of a particular installation: 

1 . Depth of the rack. 

2. Degree of mechanical stability required. 

3. Mounting method used for other instruments in the 
rack. 

4. Type of mounting holes in the supporting rails; that 
is, whether they are tapped, untapped or countersunk. 

5. Whether or not the rear support rails are movable, 
and if movable, whether they can be positioned at any 
location or moved only in discrete increments. 

6. Relative thicknesses of the front panels of the various 
instruments in the rack. 

7. General appearance desired for the completed rack 
assembly. 

These factors will usually determine whether the front 
mounting flanges of the stationary sections are to be 
mounted in front of the front rails or behind them, whether 
or not the ruggedizing rear-support hardware is to be used, 
etc. 
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Klg. 9-3. An inilrumcnt extended on ilidc-oul Iriclm; shown with ruck sides and instrument panels removed. Mounting of the Type R24I U 
identical to that of the instrument shown. 




Fig. 94. SUde-out track assemblies. 
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Rackmount/Benchmount— Type 241/R241 

Front-End Mounting with Tapped Front Rails. If the 
mounting holes in the front rails of the rack are tapped for 
10-32 screws, the easiest method of attaching the front 
ends of the stationary sections to the rack is to mount the 
front flanges in front of the front rails (see Fig. 9-8A and 
B). When mounted in this position, 10-32 pan-head screws 
may be used directly to attach the front flanges to the rails, 
or 10-32 flathead screws may be used with countersunk 
shim material to clamp the front flanges to the rails. 

The use of countersunk shim material permits depth 
adjustment of the front panel and also provides better 
Support for the front flanges if the flanges are mounted in 
front of the front rails. If the various instruments in the 
rack have different panel thicknesses, different thicknesses 
of shim material can be used to make the front surfaces of 
all panels flush with each other The shim material should 
be approximately 1 /2-inch wide and have a minimum 
thickness of approximately 1/8 inch to accommodate the 
countersunk screw heads. Each strip should be at lertst as 
long (vertical dimension in the rack) as the width of the 
front flanges of the stationary sections (3 1/8 inches). Since 
the dimensions of the shim material are determined entirely 
by the dimensions of the rack installation, no shim irraterial 
is provided with the mounting hardware. 

NOTE 

When the flanges are mounted in front of the front 
rails or when shim material exceeding 1 /8-inch in 
thickness is used, special adjustment of the rugged 
izing rear mount hardware may be required (see Stan- 
dard Rear-End Mounting below). 



Front-End Mounting with Untapped Front Rails. If the 
mounting holes in the front rails are not tapped, bar nuts 
(Fig. 9-5) must be used behind the rails to accommodate 
the mounting screws. All of the options previously de- 
scribed for tapped front rails also apply to the untapped 
rails when used with bar nuts. In addition, the untapped 
front rails (with bar nuts) permit the front mounting 
flanges to be attached to the rear sides of the front rails if 
desired (see Fig. 9-8C). When mounted in this position, the 
flanges are clamped between the bar nuts and the front 
rails. Either 10-32 pan-head screws or 10-32 flat-head 
screws with shim material may be used as described for 
tapped front rails, or 10-32 flat-head mounting screws may 
be countersunk into the front rails. 

Standard Rear-End Mounting. To provide an adequate 
shock -rnountea installation, the rear end of each stationary 
section must be mounted firmly to a roar-support rail using 
the ruggedizing hardware, I f the rack does not have a strong 
supporting member located the correct distance from the 
front rails (Fig. 9-6), an additional support must be pro- 
vided. Use the 10-32 round-head screws provided in the 
ruggedizirtg kit (see Fig 9-10) to mount the rear bar sup- 
ports to the rear rails, and use 10-32 pan-head screws to 
attach the stationary sections of the tracks to the bar 
supports. If the mounting holes in the rear rails are not 
tapped, bar nuts must also be used for mounting the bar 
supports. 

NOTE 

Additional washers artd possibly longer support-pin 
and/or securing bushing screws (Fig. 9-10) may be 
needed to make the ruggedizing support fit securely if 
any of the followirtg conditions exist: 




(Topped 

10.31) 



(Unloppfd) 




bar nut 



Roor 



mounting bracket 



Fig. 9-5. Identification of mounting hardware provided with the stationary intermediate track section. 






1. If the front flanges of the stationary sections 
are mounted in front of the front rails. 

2. If more than 1 /8-inch of shim thickness is used 
for mounting the front flanges. 

3. If the support rails are located at fixed posi- 
tions such that the distance from the front surface of 
the front rail to the rear surface of the rear rail is 
slightly greater than 21 inches. 

No more than about 1/2 inch of washer thickness can 
be added to each rear-support mounting without 
deteriorating the ruggedizing capability of the install- 
ation. 

Non-Ruggedized Rear-End Mounting. If the rear sup- 
port rails cannot be positioned so that the distance from 
the front surface of the front rails to the rear surface of the 
rear rails is approximately 21 inches, the rear-mount rug- 
gedizing hardware cannot be used. Or if the particular 
installation does not require a high degree of physical rigid- 
ity, the use of ruggedizing hardware may be omitted. In 
either of these cases, an alternative method of supporting 
the rear ends of the stationary sections is required. Fig. 
9-12 illustrates two alternative mounting methods using the 
rear-mounting brackets instead of the ruggedizing hardware. 
The depth between the front and rear rails of the rack will 
determine which of these configurations should be used. 



CAUTION 

Although the alternative mounting methods shown in 
Fig. 9-12 provide adequate support under normal 
operating conditions, they do not provide the solid 
rear-mount support required for a ruggedized install- 
ation. If mounted without the ruggedizing hardware, 
the instrument may be damaged if subjected to severe 
vibration or shock. 

Rack Dimensions 

Fig. 9-6 shows the maximum and minimum dimensions 
required between support rails to provide adequate support 
for the Type R241 and to assure proper operation of the 
slide-out tracks. Minimum overall depth of the rack from 
the front surface of the front rails to the rear of the cabinet 
must be at least 22 1/2 inches to accommodate the rear- 
mount ruggedizing hardware, power cord and inter- 
connecting cables, and to provide enough space for air cir- 
culation. 

Mounting Procedure 

The following mounting and alignment procedures use 
the rear-support ruggedizing hardware for attaching the rear 
end of each stationary section to the rear support rail. If 
the ruggedizing hardware is not to be utilized, refer to the 
procedure exceptions given under Non-Ruggedized Mount- 
ing which follows the Alignment Procedure. 




Fig. 9-6. Required spacing of support rails for mounting stationary sections of slide-out tracks. 





The stationary and intermediate sections of the slide-out 
tracks are shipped as matched pairs and should not be sepa- 
rated. To distinguish between the right and left stationary/ 
intermediate assemblies, note the position of the automatic 
latch (see Fig. 9-4) in each assembly. The automatic latch 
should be located near the bottom of the assembly when it 
is installed in the rack. 

Use the following procedure to install the stationary 
sections of the slide-out tracks and the Type R241 in the 
rack. 

1. Referring to Fig. 9-7, select the proper front-rail 
mounting holes for the stationary sections. 

2a. If the front flanges of the stationary sections are to 
be mounted in front of the front rails, mount the front of 
each stationary section as shown in Fig. 9-8A or B, 

2b. If the front fjanges are to be mounted behind the 
front rails, mount the front end of each stationary section 
as shown in Fig. 9-8C. 

3. Temporarily attach a bar support to the roar end of 
each stationary section with two 10-32 pan-head screws and 
a bar spacer. Do not tighten the screws. 

4. With the front end of each stationary section attach- 
ed to the front rail, hold the track in a level position in the 
rack and locate the proper rear-rail mounting holes. (See 
Fig. 9-9). 




l-'lg. 9-7. Vortical mounting position for front end of dide-out 
tneks. 



6, Tlgfiten the screws holding the bar supports to the 
rear rails, then tighten the screws holding the stationary 
sections to the bar supports. 



5. Attach the bar supports to the rear support rails with 
10-32 round head screws (Fig. 9-10), usirtg at least two 
mounting screws for each bar support. 



7. Mount the ar>glo brackets and spacer blocks on the 
bar supports as shown in Fig. 9-10, but do not tighten the 
screws. 
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Fig. 9*8. Methods for mounting front end of stationary sections as described in the text. Thickness of optional shim material in selected to com- 
pensate for differences in front-panel thickness of various instruments in the rack. (Shim material dc.scribed in tlie text is not provided.) 
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8. Fasten the support pins and washers to the ar>gle 
brackets in the order shown in Fig. 9-10, but do not tighten 
the screws. Be sure the spacers are properly centered. 

9. Remove the top dust cover from the Type R241 and 
mount the two securing bushings (Fig. 9-10) on the rear 
panel of the instrument with 1/4-20 hexagonal head screws. 
Tighten the screws and replace the dust cover on the instru- 
ment. 

10. Referring to Fig. 9-13, insert the instrument into 
the rack. Do not connect the power cord or interconnecting 
cables yet and do not install the securing screws. 

Alignment Procedure 

Use the following procedure to adjust the instrument 
alignment in the rack. 

1 . Position the instrument approximately half way out 
of the rack so that the point of rotation on each chassis 
section is adjacent to the front rail of the rack. 

2. Loosen the mounting screws holding the front mount- 
ing flanges to the front rails. 

3. Hold the instrument in the center of its mounting 
space and re-tighlen the front mounting screws. 
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Fig. 9-10. Rear-support ruggedizing hardware. Optional washers (purchased separately under Tektronix Part No. 2I0-0866-O0) may be 
required for depth adjustment as described in the text. 
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4. Push the instrument all the way into the rack and 
check the vertical and hori7ontal alignment of the front 
panel. If necessary, readjust the positioning as described in 
steps 2 and 3. 

5. Push the instrument all the way into the rack again 
and install one securing screw through each handle bracket, 
using a finishing washer and a plastic washer with each 
securing screw as shown in Fig. 9-13. If the front rails are 
not tapped for the 10-32 securing screws, some other means 
of securing the instrument into the rack must be provided. 

NOTE 

If the instrument does not slide all the way into the 
rack easily, check the fit of the rear-support rugged- 
izing hardware before irettalling the securing screws. If 
necessary, move the inside support-pin washers to the 
outside of the angle brackets (Fig. 9-10), 

6. Press each securing bushing over the support pin and 
check alignment of the ruggedizing hardware. 

7a. If the securing bushings and support pins fit tightly 
together with the neoprene washers seated against the se- 
curing bushings, hold each angle bracket firmly in place and 
tighten the angle-bracket screws and the support-pin screw. 
Fig. 9-11 shows the completed installation of the left rear 
support. 

7b. If the securing bushing and support pin do not fit 
tightly together, determine what adjustment is necessary. 




Fig. 9-11. Completed installation of left rear support. 



i.e., whether one or more additional washers are required 
for a tight fit, etc. Remove the securing screws, extend the 
instrument part way out of the rack and make the neces- 
sary changes in the ruggedizing hardware, then repeat steps 
5, 6 and 7a. 

8 Secure the handle brackets for the Type R241 to the 
front rails of the rack with the four securing screws, 
finishing washers and plastic washers (Fig. 9-13). 

NOTE 

The securing screws are an important part of the 
shock-mounted installation. 



9. After all adjustments have been made and all hard- 
ware has been tightened securely, connect the power cord 
to a suitable power source and connect the program cables 
to the proper connectors on the rear panel of the instru- 
ment. 



Non-Ruggedized Mounting Procedure 

If the ruggedizing hardware is not to be used, refer to 
Fig. 9-12 for mounting the rear end of each stationary sec- 
tion and modify the standard Mounting and Alignment pro- 
cedures as follows: 



Mounting Procedure 

Perform steps 1 through 2b. 

Omit step 3. 

Perform stop 4. 

Perform new step 5; Attach the rear mounting brackets 
to the rear support rails as shown in Fig. 9-12 and tighten 
the screws securely. 

Omit steps 6 through 9. 

Perform step 10. 



Alignment Procedure 

Perform steps 1 through 5. (Omit the Note in step 5.) 

Perform new step 6; Loosen the screws that hold the 
rear mounting brackets to the support rails and allow the 
rear ends of the stationary sections to seek their normal 
positions. Tighten the rear mounting bracket screws while 
holding up on the rear of the instrument so that its weight 
is removed from the brackets. 

Omit steps 7a and 7b. 

Perform steps 8 and 9. 





Fig. 9-12. Non-ru^edized mounting: (A) For use with racks deeper than 21 inches from the front of the front rail to the rear of the rear 
rail; (B) For use with racks shallower than 21 inches. 



Slide-Out Track Lubrication 

The special finish on the sliding surfaces of the slide-out 
tracks provides permanent lubrication. However, if the 
tracks do not slide smoothly even after being properly ad- 
justed, a thin coating of paraffin may be rubbed onto the 
sliding surfaces for additional lubrication. It will be neces- 
sary to remove the tracks from the rack to do th is. 



Removal and Re-insertion 

After the initial installation and adjustment of the slide- 
out tracks, the Type R241 may be removed or re-inserted 
in the rack by following the instructions given in Fig. 9-13. 
Under normal circumstances no further adjustments are 
required. 



® 










Fig. 9-13. Insertion and removal of a rackmount instrument after the slide-out tracks have been installed. 



TO INSERT THE INSTRUMENT: 



1. Pull out the intermedlote 
section (A) ot each slido*out 
trock to its fully extended 
position. 



2. Insert the chossit sections 
(B) into the intermediole sec* 
tions ond push the instrument 
in until the stop lotches (C) 
hit the intermedlote sections* 



3. Press both stop latches (C) 
ond push the instrument in 
until the stop lotches snop In* 
to the stop lotch holes (0). 



4. Press both slop lotches (D) 
ond push the Instrument oil 
the woy Into the rock. The 
outomotie lotches will releose 
os the Instrument Is pushed In. 



5. Insert the 4 securing screws 
(E) (with finishing woshers ond 
plostic woshers) through the 
slots In the hondle brockets 
ond screw them Into the front 
rolls of the rock. 



TO REMOVE THE INSTRUMENT: 



1. Disconnect the power cord 
ond remove the interconnecting 
cables from the reor-ponel con* 
nectors. 



2. Remove the securing screws 
ond woshers (E). 



3. Pull the instrumegt outword 
until the stop lotches snop In* 
to the step letch holes ond the 
outomotie lotches snop Into the 
outomotie latch holes. 



4. Press both stop latches (D) 
and pull the Instrument out of 
the rock. 



5. Press the outomotie lotch 
in each Intermedlote section 
ond push the trock Into the 
rock. 



6. Connect the proper Inter- 
connecting cobles to the reor* 
panel progrom connectors and 
connect the power cord to o 
sultoble power source. 
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TYPE 241/R241 



TEXT CORRECTION 



General 

The Program Circuit cards have been modified to indicate an added 
programming capability. The previously assigned spare pins are now 
assigned to programming sampling head multiplexing and vertical scaling. 
These pins (pins 6 through 16; pins 3, 4 and 5 are still unassigned) 
can still be used for other prograittming purposes. 

Wherever reference is made to pins 6 through 16 (spares on J303), 
interpret these references as noted in the following table: 



Old Pin Designation 

pin 6 
pin 7 
pin 8 



pin 9 
pin 10 
pin 11 
pin 12 



pin 13 
pin 14 
pin 15 
pin 16 



New Pin Designation 

XlO 

X.l 

AMPS 

CH A 
HEAD 

8 

4 

2 

1 

CH B 
HEAD 

8 

4 

2 

1 



Fig. 1 illustrates the program board before alteration; Fig. 2 shows the 



same area after alteration. 
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Page 1 of 2 



TEXT CORRECTION 

Operating and Programming Instructions 



Section 2 
Page 2-11 

REPLACE : Fig. 2-8 with the following: 
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TYPE 241/R241 



Section 3 Circuit Description 

Page 3-8 

REPIACE: Bottom part of Fig. 3-6 with the following: 




Section 4 Maintenance 

Page 4-3 Column 2 

CHANGE; Figure reference under TROUBLESHOOTING, Circuit Boards, to read: 
(Figs. 4-4 and 4-5) 



Section 8 Diagrams 

Fig. 3 ACCESSORIES 

CHANGE; Quantity of Item 3-3 from 1 to 15. 

Section 4 — Maintenance 
Page 4-11 

DELETE: Extra figure title for Fig. 4-4 at the bottom of the page. Figure title 
directly uod^r tfaeep^££ure is. the correct one* . 
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TYPE 241/R241 



TEXT CORRECTION 



Section 2 Operating and Programming Instructions 

Page 2-4 Program Cards, General Information 

CHANGE: Sentences 1 and 2 of paragraph 3 to read: 

Three packages of 150 specially-prepared diodes are shipped 
with the instrument for use on the program cards. The anode 
leads of these diodes are clipped shorter than the cathode 
leads. A package of 150 diodes may be ordered by using 
Tektronix Part Number 016-0254-00. 



STANDARD ACCESSORIES CORRECTION 



FIG. 3 ACCESSORIES 

CHANGE: Fig. & Index No. 4 (line 2) 

016-0254-00 

ADD: the following: 

334-1337-00 

070-0908-00 



to read: 

3 PKG, 150 diodes, silicon, 

1N4152 (not shown) 

30 LABEL, blank (not shown) 

1 TABLET, test format (not shown) 
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(Revised) 




TYPE 241/R241 



TEXT CORRECTION 

Section 3 Circuit Description 

Page 3-4 Fig. 3-4 

CHANGE: Logic level indications on the "1" and ”2" input lines from the 
Sequence Counter to read : 

False on the 1 line; True on the 2 line. 
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TYPE 241/R241 



TEXT CORRECTION 

Section 3 Circuit Description 

Page 3-3 Column 1 

CHANGE: the NOTE at the top of the column to read: 



NOTE 

0 1 2 

Where a gate is described as 2 , 2 , or 2 , the reference 

is to the binary equivalent of decimal number ’1, ’2, or 4. 

2 

The 2 gates make the decision as to whether or not an 8 
component is present and whether or not a 4 component is 
present in the binary outputs from the sequence counter; l 
that is, whether 8 or 8 is true and whether 4 or 4 is true. 
The 2^ 
and 2, 
states 



gates make the decision concerning the states of 2 
and the 2^ gates make the decision concerning the 
of 1 (ODD) and 1 (EVEN). 
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TYPE 241/R2A11 



TENT SN B020140 



STANDARD ACCESSORIES CORRECTION 



FIG. 3 ACCESSORIES 

CHANGE: Fig. & Index No. 3-4 to read: 

-4 003-0611-00 2 INSERTION TOOL, diode 
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TYPE 241/R241 



TENT SN B030200 



ELECTRICAL PARTS LIST CORRECTIONS 



REMOVE : 



D22 


152-0185-00 


Silicon 


Replaceable by 


1N4152 


CHANGE TO: 


R103 


315-0560-00 


56 SI 


1/4 W 


5% 


R104 


315-0751-00 


750 SI 


1/4 W 


5% 


R113 


315-0560-00 


■ 56 SI 


1/4 W 


57o 


R114 


315-0751-00 


750 SI 


1/4 W 


57o 


R123 


315-0560-00 


56 SI 


1/4 W 


57o 


R124 


315-0751-00 


750 Si 


1/4 W 


57o 


ADD: 


R22 


315-0472-00 


4.7 kn 


1/4 W 


5% 





